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The folloTfing pages oonsisfc of two papers (more or less enlarged) "which 
appeared, the first in Macmillan** Magazine for February 1883, and the second 
in the Journal of the Statistical Society, September 1883. 

I hare to thank Messrs. Macmillan for the liberty to publish the first, and 
am indebted to the Council of the Statistical Society for permission to reprint 
the second paper. 

It may seem a medley to mix panegyric with statistics. But most English- 
men take an interest in the speed of express trains ; and while the second of 
these papers oflers an account of that speed, the first is meant to giye some of 
the reasons why it is so interesting a subject. 

The first paper is one-sided. Only the ffood results of speed are examined. 
Whatever injurious effects are caused by Railways, these are more properly the 
concern of the President of the Board of Trade than of any private person. 

I must also express my thanks to the officials of the yarious Kailwny 
Companies for their very great courtesy in supplying me with information 
without which the second paper could not have been written. 

E. F. 



Cambridge, March, 1884. 
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EXPRESS TRAIKS-AN APOLOGY. 



Should there happen to be any EngiiBhman 



' Tliia 



> my o' 






let him cnltivate expresses. He will not emerge from this stndy 
without a more intelligent affection for the island where railwaya 
fii-st appeared. Hia country is indeed one that migtt be defined as 
the land of express trains, and such a definition would not he 
accidental; for the qualities that gave rise to railway speed are 
the very essence of English character. 

And if we wish to know a nation well, we cannot do better 
than examine one of its characteristic institutions. Now express 
trains are par exeellenee the espresRion of English nature. When 
we observe them we are feeling the pulse of the people in these 
islands, and we ought to come away from the inspection wilJi a, 
vivid diagnosis of our counti'ymeu's disposition. 

Bailways a Cordial. 

Bat apart fi-om this, who can help admiring a perennial 
exhibition of good spirits, and a sturdy performance of excellcDt 
work— work which is in coustont progress whether times are good 
or bad ? The country may be going to the dogs — in City papers — 
but our railways go on better every year, inhaling stimulus from 
every aspect. During the last ten yeare, a period of lamentation 
among commercial men, railway improvement hen advanced " by 
" leaps and botinda," or rather by an incessant daily progress, 
"Steel rails have replaced iron almost everywhere, double lines have 
I become quadruple, hundreds of miles of aiding have been added, 
new carriages of a costlier kind have appeared in great numbers, 
continuons breaks were the exception and are now the rule, inter- 
looking has been adopted by the poorest companies, Liverpool and 
Manchester have forged a thii-d link of communication, the Uidlaul 
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bas establUhed its moaniain venture* to Carlisle, opened anoihpr 
ezpreM route through Nottingham, and built the Severn Bridge; 
the South Western has pushed round Dartmoor to Pljmoaih; a 
very important line has been inserted between March and LancolD, 
and another half completed between Didcot and Southampton ; the 
Severn and Mersey tunnels have been made practicable ; while an 
unusual amount of work has been done in the construction of first- 
class stations, such as those of Bristol, York, Tjnemouth, Liverpool,! 
Manchester, t Carlisle, Devonport,J and Liverpool Street. Daring 
these same ten years there has been an extraordinary increase both 
of expresses and of their speed (thanks to Bessemer rails) ; more 
paiisengers have been carried faster and more safely; through 
bookings have spread in every direction ; cushions and third^laas 
have become inseparable; and for improved facilities we may 
instance a case like that of Liverpool and Manchester, whose 
express communication with each other has more than donbled, 
and with Jjondon grown 30 per cent., since 1873 ; while the Ghreat 
Northern has kept on outstripping itself, the Great Eastern has 
admirably shed its old skin, and the big Great Western has nearly 
completed a similar change. Most industries have had a fit of 
** the blues," but railways, depending upon all, have been busy in 
these hypochondriac years with more sterling improvement than 
in any former period of similnr length. Finding themselves in a 
" depression,*' Ui(*y mful«) it a Miimulus to their undertakings. Then, 
having set np n(*w purrnnfutnt way and built better carriages, they 
jfro(Hi*^i\^*\ i*f iituyttnrnjt,*^ tho public; with fresh editions of expresses. 
Two m ihrm i¥tm\Mn\m nn(I notiil)ly the Great Eastern § — splayed 
Um» psfi of |;|jy*ti4'iiiiri Ui i\\o\r c»ouniry. Knowing that in snch 
iimtm it Sn n^/i ilw y^tuMu but tbitir makers who are at fault, they 
tfuUi^piU'4 ihtOA' tUmu of liiiw M|M*Mi or new facility to tompt the 
imiU^ni, ut^i m ¥m*ifA'*nit'ii in Hytiwing out energy when it was not 
Vfj i4ut iM^itAM.i4i. Yfu Imvii (4> (liMiik the (irc»at Eastern in particular 
ftH' ithuw^tty. ^M' Mmj ** 4)ftMmiU^ ** vUtw of human beings may lead 

Tlhit Mi>t«.j|iiAK ^Miio f/*'»>jAt'riy «>f our ^mt railways makes them 
a iik^'^^lijf tt^lliiwUvv tiiMity. T\u>y aw nlways in a state of advance, 
iho^^U i-^ii* ui^i' UtA^y Un-iUhti mny \m dark with demoralisation. 
tyW< iltM lAfHnii') in i^vAm^iuAM with i«M»itUf»n*iAl ague, these com- 

# 1^^ §i^M** iuhtnA \f t,9i'^, »m4 Ai« iUW ^^hhigt 1,170, fbot aboTe aea lere). 

I |>/ 4ila i#4A jL.int4i0hnt iuf i 'im»^ii> M mtm^ (Imn ih« Omit Eastern to 
\4tfiHf-k It ^/''•4«'^ if^*^A t4 iiiitL'- ^t i/i>l t)iil^ cMiMii i)iil M II refill express line, bnt 
I ffHH^4 /A** m*f^'h^'* ^^'* ^^'*''' vj^aJuI;U», *«»i^#, 4*>., tjl^Jivil w^w facilities fop tlie 
f^^t'ift/A ^y ^/'^iiNij . mn4, ianA'U. iimU^', 4c.^ uim) U'ft no chance untried <ur 
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panips have a qninine of their own. The reason no doabt is that 
;ir executive liye in a scheme of constant motion, so that the 
lom around never baa a chance of settling down to blur their 
enterprise. 

So much for the morale of onr railways ; now for the difGcnltiea 

of the work performed on them. In England these difficulties are 

exceptional, for two reasons. First, the variety of geological 

fonnations to be traversed, and snrface inequalities to be over- 

ime; second, the crush of traffic. In no other connfry is there 

ich a hard task set before the engineers and the reanageaient of a 

About 400 expresses* mn across England every day, over clay 
uplands, underneath onr ramparta of chalk, pHst rosy heaths of 
Surrey or muddy " rhines " of Somerset, along leveiB of hazy fen, 
through undulating sandstone of the Midlands, into deep oolite 
valleys, up blue limestone dales, over wild Pennine moors of " mill- 
" stone-grit," and upon the spongy "mosses " at their foot, amidst 
tbe thick gloom of coal-fields, out again on the edge of the sen, 
high up on the empty hills, below among crowded factories, mile 
after mile by day or night for a hundred miles on end,t in summer 
and wiiiter alike, through fog or storm, at a speed barely less than 
that at which nerve-tremors throb in our own bodies. 

The passenger, pleased with the pace, is apt to feel as if main 
lines were the world and each express an Alexander. He forgets 
the endless goods trains, whose drivers frown as he scurries past; 
the " urgent " trains of fish or meat, the caravans of coal and 
inerala, the flocks and herds removed alive on wheels, the ballast- 
traina ubiquitous and casual, the " cheap trip " and costly " special," 

I " light " engines, the pilgrim trolly, the knots of plafelayers for 
ever toiling at their interrupted task ; and over all this a course to 
be kept clear through busy station and tangled junction, while the 
entire course of the run is meted out with new permission every 

le or two, and is every moment on the verge of being checked. 
The traveller never thinks of these and a thousand other items; 

S our leading railways have a task to manage as involved as that 
of the human circulation. 

And yet there is nothing in England more grumbled at than 
railways — a fact which may help to explain their efficiency. The 
ordinary Englisbmnn having his "genius for adniinisti'ation," and 



• Sm nDi«, p. 4. 

t King's Cross and Grn nth am 105! m 

St. PancrttH and Leicestpr... 99^- 

CsrliBle and EilinTjiii^li (nid Hawitk) 9SJ 

NuiiCTt-on to Willeeden 9>i 

Preston and Carlisle 90 
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being more or less also a partner in the boiineM of some xmQway 
firm, must find expression for his intecesi bj persistmi hetthky 
gmmble. Thos, to judge from the tone of contempt oTokad whea 
an instance is reported of raOwaj mismanagement, a strmnger might 
suppose that raOwajs were one of onr wont institatioiia, inert and 
decaying corporations, or that thej formed part of thmt rigid wA 
which encloses industry when ^ under GoTemment.** Timtaad ol 
which, thej are vigoious and free im elastic growth, and tibi 
nation is really proud of them.* 

But when a great invention like that of raflwajs brings ns not 
only immense advantage but also some concurrent miackieC, then 
are plenty of people who will confine their attention to the latter, 
and are keener at carping than at appreciating merit. 

However, there is no need now to write testimonials in thsir 
fayour. Of an express we may say, in tie words of MesBra. Gilbej, 
*^ its value can be proved by comparison,'* for the hottest adTOcale 
of past times would be the first to desert his colours if oonfraated 
with the travelling realities of fifty years ago. We baTa kng 
grown accustomed to the ease with which we can get anythiag 
from anywhere in no time, while the doubling of onr popolatioi 
and trebling of our trade by means of railways are fiacta too 
homely to excite reflection. 

Still there is a pleasure in passing through our minds some of 
the greater reasons why we value this modem gift of speed. It 
has opened out new worlds in life, and we, like boys of seventeen, 
are scarcely conscious of the full extent of the change. 



1. New Energy induced. 

The first use of great speed is to heighten men's working 
energy. This increase comes doubly, first by an access of new 
intensity, and then by the spread of this throagh the system so as 
to augment the amount of force afterwards generated. All fixed 
capital has this effect, but instruments of locomotion more than 
any. For when men are tethered, their energy is soon damped by 
the exhaustion of the local opportunities available, while the 
farther they can range the more good fortune they may come 
across, with the greater resultant tonic to their nature. This is 
specially the case with traders, to whose prospects of sale distance I 



* If an express if taken as a train which mns its entire jonmey, 
stoppages, at a speed of /orty miles an hour, then the Great Northern has a daily | 
express mileage eqoal to that of all the railways in the world ootside England. 
This line is mentioned, not bcc-anse it mns as many iast trains as the North I 
Weutfm or Midlaud, but bceanse it mns the most of any in proportion to length | 
or capiiaL 
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lends great enchantment ; home possibilities arc soon counted np 
and apportioned, bat hope belongs to the distant market. And 
when merchants operate at a distance, speed can work wonders by 
saving them from that " hope deferred " which eats the mairow 
out of eoterpiise. They buy or sell across a continent, and the 
results face them in a few days. 

But the speed of goods trains depends upon that of expresses, 
and so we are brought to consider the transit of men themselves 
for business purposes. Here we have a modem change paralleled 
only by the Bessemer process for the i-apid conversion of iron into 
Bteel. It is not the mere gift of so much time, for a saving of time 
and strength is common to all scientific inventions. It is the 
invigoration put into men's energy by the g^uick converaion of inteti- 
tion into deed, which is the most valuable effect of expresses. By 
means of them a man's purposes become action all over the land in 
thonsanda of cases where formerly no purpose could have been 
entertained because of the time that mast have elapsed befoi-e 
initiation. Now an express takes Porpose white-hot at its origin, 
whifika it off into warm contact with other living centres, and 
lights np Action across an area of opportunities. Sneh swift 
speed makes one organic whole of the practical ideas scattered 
here and thei*, so that the local vigour of the country pervades 
the whole mass in through currents, which return to revivily the 
centres of their birth ; industrial life becomes intensified as bodily 
fuuctions are by the establishment of oerebro-spinal nerve tracks 
among the local " sympathetic " ganglia ; there is more and more 
an orchestral effect in life. 

High speed enables men to do m.ore work and do it better, to 
come across a wider choice of facts and form sarer decisions for 
dealing with them. Then the ready response from without to a 
man's own intention within, this prompt ability for the mobilisa- 
tion of business ideas, acts upon human nature with the force of a 
magnet ; men feel drawn out to attempt things simply because the 
plan will at any rate nob suffer impediment from distance. And 
there is a special mag^o in the transformation of distance from a 
drawback into a stimulus. A man's nerves are quickened and 
made more staunch j for such a difficulty being so easily mastered, 
all others seem leas masterful, and realisation appears close at hand. 
Distance becomes possibility, and the mere knowledge that these 
possibilities are now within the range of practical dealing makes a 
perpetual tonic ; onr imagination has more capital to live upon, and 
brisk imagination is the spring of enterprise. This is particularly 
the case where it is a question of combined action, when a coalition 
is required of distant individuals ; because enthusiasm cannot 
tilways go by post, but by express it flies like a Promethean spark, 
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to fuse isolated thoughts into one ardent project. Men strike ^while 
the iron is hot, and caelum non comilium muta/nt may tmlj be said 
of those for instance who step from their carriages at King's Grots 
intent npon the same purpose with which they entered tbem nine 
honrs ago at Edinburgh, only braced a little by the splendid dash 
across nearly five degrees of latitude. 

And this new energy arrives in a further way, by the oreetion 
of a better quality of intelligence. The constant necessity of 
taking up new attitudes towards fresh facts begets an alertness of 
mental disposition, a I'eadiness in resource, and a fertility of mind, 
which are the welcome trade- winds of the nineteenth century. 

Express trains are to a country what long thighs are to an 
individual, but long thighs and intelligence are said to be related ; 
and thus the profusion of English expresses is a happy sign, for 
it is the growth of intelligence that gives the world half its 
buoyancy. 



2. Tain Lessened, 

A second result, too large for appreciation, is the mitigation of 
pain, chiefly in young people. We have been considering above 
the primary use of express trains, how they simultaneously econo- 
mise our effort and stimulate us to stronger exertion ; and this is 
their common-sense endorsement. But there is another every day 
reason why fast trains have become part of our favourite furniture, 
that is, the remembrance of what they do for us in emergencies. 
Times of sudden joy and trouble have forged a friendship with 
expresses. When events are urgent, whatever can rise to the 
occasion and help us is regarded with affection; the humming 
engine, eager to floor time and space, stands out as something 
human, and the guard's whistle trills in unison with our own im- 
patience. 

Those old pathetic pictures of partings, when some one of a 
family left the home in a secluded parish to live in the remoteness 
of another, or when a lover was taken from his lass, will not be 
painted again, nor will the quiet misery they commemorate have 
to be borne again. This has gone, as the horror has gone which 
used to be faced when chloroform was unknown ; the sting has 
been taken out of sharp agony, and express-speed has carried off a 
pall of dull trouble which clouded many more people. Nowadays 
the softest girl has her crudest parting soothed by the winged 
words that reach her next day through the post, and the warmest- 
hearted mother finds that her boy cannot be more than a few 
hours' journey from her ; both learn to measure their loss by the 
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ease with wbicli they may override it. In fact, a disperson of the 
units of a family whiah used to approach tragedy, is now often 
tranamnted into an effect of eicitement rather than pain. The 
penny post has spread sunshine across the world, bnt the penny 
post is only a corollary of express trains, and, comforting as a 
eertointy of letters is, the arrival of warm flesh and blood throws 
them quite into the shade. Espresses consammate the post. 



3. Transfguratioit of the Earth atrd Men. 

In a third way the habit of express speed does us good, by the 
dramatic presentation of ourselves and the earth. Sixty years ago 
tbe world, to most people, was their own parish, and snch phrases as 
"the enthnsiaam of hnmanity" were unknown, because the feeling 
was unknown, while " cosmic emotion " was also an nnborn child, 
waiting until men could be frequently tonched by the eKpression of 
their mother earth, a thing impossible till travel was a common- 



place. 



Kow we see ourselves lifted up as c 
express speed, which brings ordinary i 



staui'e hy means of 
d women before na 
of circumstance that adds a flavour to onr natural 
liking. Jnst as natural feelings are touched by Shakespeai'e, till 
they are transformed into something large, and his readers carry 
■off a lasting gift, so during a run across England in a fine express, 
our every-day qaotation for the human race rises above pap. In 
both cases we are snbject to a process the reverse of vaccination, 
for we get the complaint more intensely ever afterwards. 

It is this that makes a station, on some rough moruing when an 
express is abont to start, one of the m.ost educating scenes in a 
capital. The display of brilliant ability appeals to onr imagination, 
(he great success to our pride, and the solid worth of the thing is 
obvious as we watch the passengers hurrying out from the pigeon- 
holes where they have laid down their gold. The train is run for 
no one in particular, but the programme of each passenger catches 
em.phaais and glows with the animation of the whole movement. 
The brittle old roan of eighty, the placid lady with white hair and 
serene brow, tliat invalid carried carefully on his couch, the 
linngry schoolboy wild for a punctual departure, with his pretty 
yonng sister of golden thirteen, the full-blown lovelier girl warm 
in her corner, the jovial merchant seating himself like a ruddy 
bulwark, those police with a handcuffed wretch between them, the 
artisan eager for liis new billet, the son on leave to bury his mother, 
the two old friends with knapsack and pipe keen for their holiday, 
the soldier off to a fjreiga land, the sunbui'nt sailor steering 
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straight borne at last, and the deep-lined doctor of repute, driving 
up jast in time, with thoughtful hope on his toughened face — so 
many mortals, old and young, unacquainted with each other, but 
bound one way for divers reasons, are merged for a time in one 
joint experience, like notes in a fine chord where the combined effect 
enhances the value of each constituent. Life is seen as in a 
spectrum, vivid with its various hues and shades, and when the 
driving-wheels begin to turn, and the white steam pours out, it is 
the departure of a human ray of light and heat to energise some 
distant spot. . Stations should have large spans and great architec- 
ture ; they look down hourly on great services to men. 

Then again, a genuine national feeling comes to an instructed 
traveller by rail, if the journey is long and swift. The army of 
plate-layers intent upon our path, the sleepless — but often only too 
sleepy — signalmen, the busy foreman and inspectors, the porters 
prompt for a punctual despatch,* the guard scattering sparks of 
alertness, the humorous driver unsoured by repeated loss of ideal, 
the honest tapper of every wheel — not to mention those who 
designed and put together what has to stand the test of relentless 
speed ; there must be sound men all along our route, and this comes 
home strongly to us after an hour or two. 

But it is the Earth herself that is brought before us with most 
vivid splendour, in a way which the present generation is the first 
to have experienced while children. The feeling of distance is 
almost modem, and is growing up now as a result of running over 
immense spaces in the limits of a day. When "All that are 
** desirous to pafs from London to York, or from York to London** 
used to " perform the whole journey in four days (if Ood permits), **f 
they went over the same ground as we do now in less than four 
hours, and no doubt a greater number of objects caught their eye. 
But they slept two or three nights on the way, and sleep seemfl 
(except in the case of lovers) to dislocate the experience of the 
current day from that of preceding ones, whereas now the external 
world showers its volley of successive impressions upon men whose 
mood has not time to tire from London to the northern capital, 
whose spirits are as keen at the last mile-mark as at the first. And 
thus the entire series of objects encountered in the run throug^h 
nearly three degrees of latitude make one great picture in onr 
memory, every detail being in almost equally sharp focus : after 
many such journeys there begin to dawn on the plane of our con- 
ceptions new outlines of the earth. Distance is felt in the nineteenth 
century, instead of being assented to by figures or the lapse of 
days. 

• At any rate north of the Thames. 

f Advertisement of express service between York and London, April, 1706. 
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Then ttis new sense of Space soon merges in nnd helps to swpl! 
that modern feeling of Existence which draws nourishment from ao 
And any one who is susceptible to reality, or who 
lency to fall in love with existence, must he fond of a run 
s. Many a modem brain, aciiicg from inward colliaion, 
n unrivalled tonic from the pleasant broadside of life that 
our rapid course with such a kind profusion. Bine 
ingea dozing' in the distant sunshine, the steadfast river 
ar, the bosomed slopes of teeming soil turned np in 
glossy ridges, the ardent birds, and comfortable cattle, old honsea 
that peep gray from their shelter of trees, where the doves are cooing 
as we pass, then a andden vision of crowded roofs and busy smoko 
across the sky, the shrill applause from children waiting for onr 
speed, the people pacing on the platform whizzing by, the long' 
drawn aisles between those lines of trucks of coal or iron down 
which we dash with the roar of a storm, and soft green fields 
again, where the white clouds ai-e sailing silent above the 
curtseying wires — at each tnrn thousands of living instances never 
cease to salute the audience of our listening eyes. Whirled with 
a ma.guificeut case through a panorama of life so generously pre- 
sented, the worn man feels more than the atmospheric breeze that 
blows outside ; he is strung by an altogether novel touch from the 
anrronnding fact of Existence. 

An express cutting sections through the heart of England, ita 
industry and its solitudes, reminds ns of some praise bestowed on 
a poet of old, because of — 



Por these ]'onmeya put a rainbow-fring'e around our pictures of 
the Earth and men, till our feeling about both is enlarged into 
Bomething like love on a wider scale. An Englishman who knows 
hia country well, if he take his seat by the window on a summer 
day, must admit, as he is hurried along the exquisite dales of the 
Derbyshire heigbts,t or drawn with unfaltering pace np the wild 
ascent of solemn Longdendale.J that of such speed we can truly 
say, it touches nothing that it does not adorn. 

The 00W3 graze on in their happy way, the sheep scamper off 
in a mob, the labourer looks np with unadmiring eye ; a moorland 

• Mrs. Browning on Enripidei. 

+ TliB Midlnnd expresses lo Manclmter mn np to a lieiglit of 999 feet tiGiir 
Peak Foreat, wliero they tunuti a fork of the Pennine ninge. 

i From MoneheBter to the top of the Woodhend tnnnel, I.OTO feet above sen. 
Is II mileH of coDtFinnons ascent, aTEmging y1~o "" the vay, onl.y 1 miles of whieh 
are easier than j^; there is three -qnai'ters of B mile level on the WKv, hut no 
other rest. The M. S. & L. eiprcascs mount this with a very off-hand aiacrilj. 
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Btream falls sparkling close beside the line ; soft ferns and foliage 
wave above ; overhead the clonds move in stately procession ; we 
are borne with swift noise past the dark air and keen faces of a 
f :U5tory town, then lifted np on a level with the bare turf of silent 
hills ; down again on the plain we watch charch steeples sailing in 
and oat the trees, while the sonlight flits with magnificent sweep 
among the hollows of the ranges; cowslip scents come in at the 
window, and a g^l on the bank walks steadily by, regardless of our 
roar, for thoughts of something better; these sights of an eyerj- 
day world we see aa we may see any other time, bat we are more 
tonched by them now. That high speed which bears as so rapidly 
from one to the other raises oar mental platform, and the commonest 
objects appeal to as more, in the same way that mile apon mile of 
ordinary field and homestead become a splendid view when looked 
at from a moantaiu-top. The effect then is so great that it is hard 
with the words of the plain to describe v^hat we see. 



4. High Art Leaven and Scientific Encouragement, in Express 

Trains, 

A foarth gift of express speed is the example of " finish *' it 
offers, a stimalas to encoarage people who are deep in the rats of 
common circamstance. Familiarity with any of oar great English 
lines breeds a disposition similar to that indaced by acqaaintance 
with splendid mosic or beaatifal figares ; the observer feels like 
Edmand in King Lear, that he pants for life and means some good 
to do — at any rate longs to do something well. There is a hankering 
after excellence inside every one, bat it wants occasion to draw it 
oat, and there is no charge for admission to the sight of an express. 
Now an express is the death of mediocrity, or mediocrity will be 
the death of it ; and hence the qaicker the speed of oar trains the 
healthier* the effect of this demonstration of high art on a world 
compelled to so mach that is " cheap and nasty." Certain old words, 
descriptive of excellence in men and women, are jast now disfran- 
chised from the pablic service. Bat the qualities they were used 
to denote are still extant ; signs of them stud the rails at every 
yard, and each engine is a moving testimony to their persistence. 
Stamina, thoroaghness, perseverance, are the " water-mark " of oup 
English lines. And those who bewail " the noble characteristics of 
** the coaching days " may find them all again apon the foot-plate ; 

* And as for safety, the safest line is the one which is the hest managed, but 
the one which runs the most and the fastest expresses is obliged to be the beiii. 
managed; tlius, those who prefer slow trains must yet acknowledge their debt U» 
expresses. 
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there stanJ men with eoal-dnet oa their faces, but diamond qnalitiea 
beneath. 

And besides this leaven of real high art, one of those inSnencea 
that give avistocratio zest to a life which without them would be 
stale and bourgeou, there is another of dose kinship, the feature of 
scientific eneonrageraent, which is never absent from any first-claaa 
prodact. Such trophies of achievem.ent inspirit the public imagi- 
nation, for they serve as samples of the astounding snccesspB that 
can be realised out of ordinary material by meaiiB of disciplined 
tboronghnces and common-sense. As both material anil common- 
Benae are abnndant, whOe thoroughneBB can be nursed by every 
one to some extent, we go away stronger for having seen an 
express. Those popular legends or doggerel ballads which in 
Shakespeare's bands became immortal legacies, or the vague sug- 
gestions which Beethoven worked out into movements that carry 
every one captive, these stages are not farther apart than were 
■the Northumberland coal-waggons of a hnndred years ago from 
the masterly fact of to-day, when we see express-engine and bogie- 
carriages flash across the fields — -improved out of all knowledge of 
their ancestry, were it not for the four-foot nine between their 
wheels, which etill survives as a liulc of identification with the 
past.* Thifl brilliant realisation of railway speed, by displaying 
one instance of our power over the monsters that used to frighten 
na— for the race was cradled like Hercules— gives intellectual 
Balisfaction and readiness for the next problem. If some difficulties 
have been so ably mastered, why not others, for they all agree in 
being difficulties ? 

Human difficulties always turn out to be difficulties in coping 
■with material. The hardest problems set the race arc those with 
which their own physical nature confronts them ; and comfort, to 
say nothing of happiness, will never be known to tho greatest 
number until men take kindly to the study of the way in which 
lives are conditioned by their own material. When they do, we 
may look out for gleams of social aunshine. Flesh and blood is 
anrely as amenable to skilful treatment as iron or steel, and quite as 
disposed to become the subject of a happy transformation. Only 
Bome people will talk as if flesh and blood were not material, im- 
pressionable, and conaeqaently capable of being modified by akill in 
aoy required direction. And the public avoids as long as it is able 

* 4. ttet g inchea was the gSiUge of the IochI coal-caria near Newcastle, which 
Stephensnn adopted as tlie f;aa|{e of hU flrat railway, ia order that the cnslawnera 
mijiht the more reudilj tii\\ in witli his revolutionary change. [And simlUrly we 
may diarover certain idiOBynoraciea or human nature wbich haie peraigted till the 
present diiy as "Burvivalu;" they miiy Imve no merit of their own licyond that of 
traneitory neceaBity, and we may reconaidur their value without alarm.] 
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any business-like attempt to grapple with the material problems of 
its own natare. It is the natural shrinking from inspection of 
wonnds or a corpse. But, as it is by overcoming a similar repug- 
nance that doctors arise and change disease into health, so, till the 
public overcome their childlike horror of inspecting social wounds, 
they will never see the world victorious over the misery which now 
infests it. 

Thus colliery wagons have been in less than a hundred years 
transformed into express trains, but slams and paupers and filth 
and wretchedness still abound in the land where these trains most 
excel. A man who can afford feeling will either smile or be 
grim when he sees the '* Dutchman " charge across the Somerset 
moors, and then looks over the hedge at the labourer knocking 
dung about the fields in a god-forsaken automatic way. His 
** standard of comfort" is inhumanly low, and yet he has the 
grace to grow humorous on such a life. What then might not 
be done with such men if the nation would try ? They might 
" suffer a change " into something as " new and strange '* as the 
development of an express out of colliery wagons. But, says the 
objector, this last was a simple '* maten'al " problem, merely a great 
success in managing materials. There are no other kind of 
problems presentable in this world, though some are simpler and 
some very complicated. Social difficalties, coarse or delicate, the 
obvious or the subtly pervading, are all alike, as men find when 
they come against them, difficulties of knowing how to manipulate 
(human) material^ so as to persaade a happier result out of its 
properties and tendencies. Those who succeed in solving these 
problems must be men of the same kind as those who made rail- 
ways possible, men who have an instinctive fondness for " stuff,"* 
and a sympathetic tact in dealing with it. 

If then the transformation of gloom and pauperism into decency 
and comfort is a task differing only in degree, but not in kind, 
from that of inventing expresses, we should stand upright with 
hope every morning in London — even in ** outcast London " — when 
the clocks strike ten, and straightway from each point of the 
compass a brilliant sample of success darts forth on its encouraging 
career.t The last carriage turns the curve out of sight, but the 
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We a/re such stuff as dreams are made of.** 

'King's Cross Scotch express 

St. Pancras Fast Leeds eip. 

Euston Scotch exp. 

Paddington Birmingham exp. 

Victoria Pullman limited to Brighton 

Charing Cross Continental qt^. 

Holbom and Victoria „ 

^Liverpool St Norwich exp. 
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Bmooth raiis remain to loot onr imagination in the face. Thoy lie 
Jike shining cinea to guide ns on the track of all Bocceaa, considera- 
tion for material. Civilisation will have to condescend to tbia 
Jordan before it will be freed from certain leprosies, 

5. The Mind Braced hij Straightforward Action. 

We must be gratefnl to espreanes for another heaJthy mfluonce 
particnlarlj welcome now. At a time when legialWion lingers, or 
has to Gght its way by inches, wben the channels of trade we 
blocked by stakes of ignorance or torpedoes of speculation, when 
thoaghtfnl people, wbcthei' they linow it or not, are deadened by 
that mental pyfemia due to ' 
time when we turn with thai 
railways, where every day in 
Oountry, wet or fine, peace or 
the same simple menu of 

" Smnetliitig HtUmptt^d, sometliiiig done." 

There is a childish gratification in watching the manly perfurmance 
of such every- day programmes as those issued by our teaditig lines.; 
we imbibe » simple medicine which goes straight Borne, and acts 
where it is wanted. Those who are familiar with the daily work 
described in Bradshnw derive tbe aame satisfaction that comes to 
tbe "gods" of a thoati-e when they watch the play pnsh on its 
Btraightforward march towards the reward of virtae and collapse 
of tbe villain; something decisive has been dniy done, and tliey 
started with the yearning that it should. So in tbe ran of an 
express there is nnity of action to satisfy the simplest. We have 
to be in a certain latitude and longitude at a certain minute, and 
start accordingly; we may trust the earth to afford plenty of 
incident for diversifying the progress of the play. A constant 
repartee, of hill and tunnel, valley and viaduct, obstacle and curve, 
a rise or fall in tiie horizon, di-mxnueiidog or cresc-ndoa of speed, 
uninteresting landscape and fascinating pace, mountain grandeur 
and a Blackening to observe it better, and all the way a dnmitiant 
Bti^ain of one purpose — even when hushed for half an hour at York 
or Normanton. If we could be only as capable off tbe metals as 
on, in realising the ends at which we aim. 

6. Indiaiduah coaxed into a Social AitUude. 

The last boon we notice here is indirectly by far the greatest. 
The primary effect of speed, in angmenting and intensifying the 
market energy of eveiy man, was manifest with the first train 
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that ran, and this constantly cumnlating effect has grown before 
onr eyes, inducing fresh potentiality along scores of secondary 
channels, till .we have the obvioos result of it to-day — a nation 
bristling with eagerness, and intent as it never was before to 
realise new paths for the discharge of its energy. 

The influence at which we now glance works in a rather 
different way. It does not at first intensify raw local force, for its 
effect may be the contrary ; but it pervades the whole society of 
individual centres of life, and works a gradual readjustment of 
their attitudes to one another, in such a manner that each nnit 
becomes better disposed to exchange energy with his neighbour. 
It is this influence which is now to a great extent laying a 
permanent way for real society, while the first has been breeding 
a tremendous capacity for working on the new lines when open. 
When people mix, there is a change as great as when chemical 
action occurs in a test-tube, but the change is a happier one ; the 
individuals do not disappear, only their characters modify, they 
become more pliant and more ready to make terms with their 
fellows, that is, more disposed to create life on a generous scale. 
As a result of a -few years of expresses, we have in England new 
.social phenomena, not simply aggregations of event ; while the great 
British independence or stubborn self-sufficiency of the individual 
units mixed together has made the result much more valuable. 

For express tsains are through-carrents of life, which arouse 
localism from its habit of aloofness, and stir up a disposition for 
confcact, for intelligent " society," Then follow through-currents 
of social enthusiasm, as the linked individuals induce happiness all 
round, instead of radiating into space. Even now men and women 
are like bad engines, wasting nearly all their warmth inside them, 
instead of making lit efficient outside; but what were thej a 
hundred years ago ? The gradual change of this kind effected by 
expresses may be compared 'to the acquisition of respiratory organs ; 
for now the fresh air of intelligeaoe pervades the hfe of the country, 
and eliminates the used-up products of clique and custom. Thus 
the old antithesis of "town" and "country" is fast losing its 
point, and a modem simplicity* of method is arising which is 
partly due to the discovery of our greatest common measure by 
travel. Vulgarity, snobbishness, and parochial servility are dis- 
solving into a thoughtful regard for the circumstances that inclose 
human affairs. We can see signs of this change all around us — in 
our books, our servants, our furniture, and nowhere more than in 
the eyes of children and the dress they wear. Along with this new 
simplicity may be also seen a new hope, which is coming on quietly 

^ "Ancient simplicity is one of tt^ie illusions that vanish before lustorteal 
criticism."— F. Pollock, Fortnightly Review, October, 1881. 
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tece a sturdy child, Hope arrives iu the train of new cvsiiditioiiBk 

ftnd a freah breesie began to blow over the world -when the railway 
was opened from Stockton to Darlington ; for that eitra-parochial 
enterprise nshered in estra-parocliial reward. 



We might continue dilating on the obvions — for anything 
healthy has bo many endorsenieitl<3 — bnt a recital of benefactions is 
apt to fatigue. Before however withdrawing from analytic 
admiration, we must ad'd a final word in praise of motion. Mill 
sayR: "This one operation, of putting things into fit placen for 
" being acted upon by their own internal forces and by those 
" residing in other natural objects, ia all that man does, or can 
" do, with matter. He only moves one thing to or from another."* 
And this same operation is all that men " can do " with their 
fellows. Therefore an express, since its raison d'etre is the 
perpetual motion of men themselves, marks the very quintessence 
of human ability. Now it is about the pecnhar 



Nursing .. 



t of Mot:,, 



(jn men thus daily subject to its influence that a word may be said. 

Everybody is in love with motion, all living aoula are under its 
spell. Children feel the fascination without asking why, and older 
people are beginning to understand its power. Each summer they 
go to the seaside, old or young, for the waves to work their remedy. 
They have come from places where their lives are stereotyped, 
where cast-iron custom conditions their ways, where they are down 
so deep in the ruls of existence that little of the generous sty can 
be seen; of a sudden they escape from this, and find themaelvea 
where there is a Inll from routine, where they get up every morning 
to eat their breakfast with the knowledge that Necessity is miles 
away, and that their thoughts have a whole holiday. After a few 
weeks of this new heavens begin to open. Exempt from obligation 
to do anything in particular, but yet inhaling vigour daily, there 
cornea a readiness for everything in general. Life seems full of 
possibilities, and its limitations fade away. The vivid sense of 
power that we receive from healthy traffic in our veins need not 
now be expended in the usual disbnrsements of exacting monotony; 
there are no " first preference " or " debenture " claims to be satisfied 
here — a.nd so for once Free-will, that poor ordinary shareholder, 
revels in a dividend. 

But moat of this magic is the effect of the sea, unconscioualy 
tonching the senses ail day long. Like the touch of a lover, it 
• Po/Hical Economy, Bk. 1, eliup. i, 5 3. 
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breeds a qniet superb certainty of power ; things can be done, and a 
new effort arises to set about considering how. Tlie sea does this 
by a very simple mechanism. Everlasting change of motion takes 
us in her lap and sings a lullaby. Rocked in this ** cradle of the 
" deep," men soon forget all about particular instances of the year 
when they came to grief over their task ; they only feel their lover 
Existence — the helper of eacli particular effort — pulsating close 
beside them, and this they feel half unaware of what it is. The 
never-ending waves leap across miiles of horizon, while eager Ldfe, 
undressed by any human habit, liife in its nakedness, looks at us 
with exhilarating eyes. We ourselves do not think of this at the 
time — as children do not analyse their nurses — but we are attended 
tD all the same. Then the incessant freshness of foam as the tide 
comes in, the inexhaustible variety of ripple and roller, the sensitive 
surface of beautiful water shifting its tints in response to the 
expression of clouds in the blue above — these little things alone 
(if anything outside is little) act like a charm. 

For novel motion always sets up one effect, Hope in the human 
heart. lastinct ftells that happiness never came from monotonous 
persistence, that every improvement in the race or individual was 
owing to some sally out from inertia, some new effort to change 
conditions, some fresh motion among our circumstances. But are 
not conditions being greatly changed at each arrival or departure 
of an express f Each journey represents for every man an effort 
that would not have been made a century ago, from want of the 
means to make it. Thousands of these new efforts are occurring 
every day, till the habit of brisk endeavour has become endemic. 
The growth of this habit ensures a happier future to the country, 
because an eager disposition to **try " must do awBy in time veith 
the most hopeless difficulties. 

So that standing on the platform of our great inland stations 
we watch a sal&tary stir in the ebb and flow of restless men ; we 
see men under the treatment of Motion, and know there is a chance 
for them. Over every great railway station — as over a hospital or 
indeed at any other scene of engineering operations — the fla-g" of 
Hope waves bright in the air, while under the roof by day and 
night our befriending expresses move in and out on their errands 
of health. In the absence of angels to come and stir our modem 
pool of Bethesda, we turn a warm welcome to these nineteenth- 
century substitutes, who condescend not once now and then to 
break the gloom, but are always with us at work every hour spread- 
ing good spirits and encouragement across the land. What the sea 
does once a year to freshen individual lives the railways are doinip 
every day for the national life, in a manner less picturesque but not 
less effective. 
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Having ftimlysed the plij Biological action of high speed on 
individuals, we nuiy now wander iu a more diffuBO esariiiniition of 
3ne or two of the practical changes it haa worked in the BverjJay 
life of civilised conntriea. 

To speak brieQy, and with apparent paradox, it has made ua 
both stronger and weaker, but the j>ecnliar weakness is itself only 
possible after the gift of strength, The new strength does not 
show much on the surface in dramatic deeds, whila tlie now weak- 
ness is making men ready lor grander things in future. Tbo two 
changes may bo described aa a greo-ter confidence and a gn-aler 
uncertainty. We wil! notice them in this order. First thou comes 
the peculiar 






» Modern Hope. 



There is an o«one in the nineteenth century air, much of which 
may be traced to railways. Men are for ever waging war against 
obstacles, and when a great victory is won over any one of these, 
'ale of the whole army is strengtliened ; they feel ready now 
for victory in general. The victory Stephenson* won was over a 
special obstacle which no one hoped to conquer. Kis Hubjugaliou 
of distance made a specially vivid appeal to each man's imiigina- 
tion, because hitherto distance had been accepted as the death of so 
many of the beat possibilities. Bat now Distance was led captive 
1 the Innd in triumphal procession at forty miles ftn hour, 
and everyone saw the sight. While this change was eatabiishing 
itself tlie children who were being bom took a new view of the 
material world ; they grew np to look npon surrounding conditions 
KB things to be tackled by intelligence rather than as vested 
intereata to be touched with cantion, If there were no great 

33 aud 34. 
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inyentians, the world would soon seem like a cabinet full of 
intricate groores and drawers, wboae movements can be learnt 
only from tradition ; bnt any achievement like that of Stephenson 
makes evident the fact that there are inexhaustible hidden drawers 
unknown to the old experts, with treasure which can be discovered 
by any one who brings isolation to the attempt. Every man has 
a current stock of force to work his daily programme with, but 
this capital swells or shrinks according as it finds an opening 
readily or not in the barriers of circumstance. Spirits are " high " 
or *' low " in proportion as each beginning of purpose is too much 
obstructed or is quickly passed through its working stages. Each 
block to purpose deadens the energy that forged that purpose, 
while every favouring response has a magic effect in stimulating 
fresh creations of the originating effort. And express trains have 
introduced a new state of things in the world of people's business 
intentions ; men turn over their nerve-capital of purpose ten times 
ofbener than they used, and the result is that they develop a new 
elasticity of nature, as freshening as the breeze upon a sea-shore. 
Not only is the practical imagination touched with a tonic, bnt the 
raw energy saved leaves so nrach the more available for higher 
uses ; the working day becomes double its old length, and there is 
a multiplied intensity to work it with. 

But the gain must be immense to men who were once the serfs 
of distance and who now are free. And this emancipation leads to 
very much more than its own immedmte benefits. Unsympathetic 
people are never tired of depreciating '^ those triumphs of maieriai 
" and mere machinery " which so illuminate the present century. 
Bat the sneer comes from ignorance. None of these things can be 
done without the partnership of some of the finest moral qualities, 
and each summit of human excellence resembles all others in being 
at bottom the result of a victory over inertia. Our devotion to 
physical science will turn out to have been a schoolmaster wLich 
will bring us to a hBppter scK^ial state in the imminent future. And 
hepides, we are beginning to admrit now that " common material* 
•* details * are to be treated with respect ; they none of them (xre 
really " common," but are all bo '* highly connected " that a proper 
attention to any of them may at any moment result in the intro- 
duction of angels unawares. The shadows cast by such augels 
have been glowing warmer year by year since Hedley, Stephenson^ 
and others spent many a night puzading over boiler-tubes and the 
adhesion of smooth wheels. 

This then is the insidious boon presented by the sight of our 

• The same people who talk so conteroptnonsly of " material " progress will 
Bay, "Oh, that's immaterial !" when they refer to something unimportant, and 
that disclose their belief that whatever is material is impoitant. 
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Scotob ezpresBeB running to Grantham* or LeiceBtert without a 
stop ; the observer is mentally braced by seeing euch a long coarse 
of obstacles bo simply overcome, and the absence of fetters to such 
B feat of realisation allows his imagination to stand npright for a 
moment. The same kind inflnence comes whea we listen to the 
performance of a great movement of Beethoven. Men walk in, 
badgered by bnsJneas friction, or chafed by the fetters of legal 
delay, and sit down to listen in peace, nndistnrbed by any earthly 
jar, while a masterly inspiration makes its noinipeded flight along 
a permanent way of smooth musical tones to a splendid conanm- 
mation. Bolh mnsic and eipressea feed the disposition to be 
enthusiastic, by affording public instances of what can be done 
when conditions are accurately grappled. The audience go away 
■with a leaven inside them, feeling (though perhaps nnconscioualy) 
sure that things in general can be done and difficnlties overcome. 

Every man had once an infinite programme, but it is never long 
entertained, because the blocks to particular daily effort degrade 
his disposition, to tassle with remaining difficulties ; and vice vered 
any swift possession of one end pnta fresh force into his readiness 
to pursue other ends, makes him revert again to infinite attempt. 
This illusion of infinite capability, bred by such sights as expresses 
and such music as Beethoven's, is invaluable for giving men 
buoyancy. And though it may be an illUHion to the men of each 
generation, it is not a delusion for the race; because human minds 
are growing, and they fee! round comers of the future by anticipa- 
tion. On the basis of actual sterling work already achieved there 
rises np an edifice of credit to house the workers, and when they 
look into their mirrors they see " virtual " images of things to come. 
The faith of active men springs from their works. Hence railways 
feed the pluck of their creators, and that instinct of IwpefulneBS, 
which though yet an infant, is full of promise, is one legacy of 
railway work. 

But now for "the poor," who form the bulk of every nation. 
Till the present century what chance had they of such a feeling as 
Hope ? Unvaried peraistence in helplessness could scarcely breed 
it, accompanied as this was by weekly inculcations of the duty of 
passivity. To the poor in those dajrs the horizon of their prospects 
closed in dull around them, and was rarely brightened by any 
gleam of change, George Kliot says, " In the earlier ages of the 
" world, we know, it was believed that each territory was inhabitod 
" and ruled by its own divinities, so that a man could cross the 
" bordering heights and be out of the reach of his native gods, 
" wbose presence wa« confined to the streams and the gmves and 
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" the hills among which he had lived from his birth. •'• And 
Mr. F. Pollock, referring to early times, says, '* All local courts had 
" their own particular customs. There was no general ajstem of 
'* administering justice common to the whole country. '*t Such a 
state of things may have been all right for people happily placed, 
or for those secure from poverty and misfortune. But for those 
who were comfortless, whose '* native gods " had left them miserable, 
to what others could they apply, in a time when men seemed to be 
going out of their depth if they moved from their own parish? 
The poor also, weak with ignorance of an outside, were fastened to 
a dreary lot by the tether of poverty or the chain of " settlement " 
laws. They could not *' cross the bordering heights *' beyond which 
fresh scenes lay, where new chances might be floating in the ur, 
and where hope always hovered; but now intelligence supplies 
motives to move, and the heights are surmounted in the twinkling 
of an eye at a penny a mile. Instead of the old particular gods 
and demons of his own district, each man finds the same regime 
and one common understanding everywhere, so that the sphere in 
which action is plain for him expands accordingly. 

Thus now for the poor appear streaks of a sunrise of Hope^ 
while those who had hope before have a stauncher confidence. 



Railways have throvm Men Out of Gear Mentally. 

But this modem elasticity of disposition is only one of the 
gifts we have received by means of railways ; we come now to the 
second, which at first sight seems destructive of the other. When 
express speed became established as a function of the national life, 
a widespread interaction began of the many types of rigid British 
individuality, each firmly hedged with the assurance of its own 
sufficiency ; there was an interference allowed of currents of energy 
hitherto insulated. This mingling has now become so general that 
an unprecedented state of things has ensued. The air seems filled 
with a precipitate of shapeless beliefs, J shifting and wandering like 
flakes in a snowstorm, and we hear people asking whether long. 

• Silas Mamer, f Fortnightly Review, October, 1881, 

{ ** In coiiaecrated earth. 
And ou the holy hearth. 

The Lars and Lemures moan with midnight plaint ; 
In nni3« and altars round, 
A dre»r and dyin^ sound 

A ffirights the Flamens at their service quaint ; 
And the chill marble seems to sweat. 
While each peculiar power foregoes his wonted seat." 

Ode to the Nativity, 
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trusted fnndsmeiital principles arc realljr '' trap," while ot) era buy 
books to eee if life be " worth living." Men who confine tliem- 
Belvea to an atntosphero close with their own thonghts can easily 
show on paper that the prospect is very wretched, hnt oat of doors, 
rubbing against one another and facing the ent^nragemcnt of 
Buceessfnl work, this dampness of printer's ink soon evaporates 

In the game of " twirl the trencher " there comes now and then 
an incident called " twilight," when every child for a few moments 
is anseated, and chaos reignfl supreme. George Stephenson was the 
'DiiiDte&tional means of catling " twiliglit " io our English nnrsery, 
and so thoroughly has inertia been disturbed that we are not likely 
to find our seals for some time to come. Or we may regard oar 
island a handred years ago as fast in the grip of a glacial period of 
tbeologic ice, while now, with the advent of more Nature and sunny 
intelligence, the massive floes begin to melt away. Whatever 
BLmiles are used, the fact remains that thonghts and beliefs are at 
present blarred in their outline, vagne and indistinct compaj^d 
with those of onr anceators. Virtue and vice, some people com- 
plain, are nowadays fickle as to their featnres, which — like those 
of the Ch( shire cat — are given to fading ont of focus when we 
interrogate them. It mnst, however, be their own promptitude in 
discovering good or bad tendencies, rather than the tendencies 
themselves, which has suffered change. We are none of ua sure 
eractly where we are; we only know, from nndeniable evidence of 
science, that we aj-e out of oar old reckoning; and so the crew go 
on working the ship in a cm-ions state of discoutent,^ — especially 
those below in the heat of the engine room. 

Bab this auspicious fog of discontent, it may he said, is surely 
due to the persevering work of science, and railwiiys must nut be 
allowed to play Jacob with the birthright of another. This, how- 
ever, is the strongest reason for presenting in full the claim of 
railways to oar gracitnde. Science of coursB is the mother of rail- 
ways, which are only one of her splendid children ; aud in piwsing 
the fact of espresH speed we are merely paying our tribute to her 
by a bit. of concrete admiration. " Science " is common-sense gone 
into training, with imagination to steer, and railways are simply 
an emphatic instance of what common gifta can do when properly 
used. At the same time it is not arrogant to claim for railway's 
rather than for science the merit of having produced modem din- 
content. No donbt it ia the scientific spiritof corroboration, which, 
by making us all more accurate, is convicting as of error, aud 
apparently undoing discipline; but facta, like seed, must be sown, 
and by what except hy railroads have the sreds of fertile thongllt 
been dilUed across the receptive land ? Uy the printing-press, it 
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maj be said ; bat newspapers and books depend on speed, and it is 
the machinery by wbich great results arrive that we are here 
examining. Besides, it is not so mnch the diffusion of books con- 
taining new knowledge as the diffasion of living people who enter- 
tain this knowledge which works snch a change in the world ; and 
personal contact is a startling factor in an age of expresses.* 

If then it is granted that railways have unsettled us and made oa 
discontented, the next thing is to point out the merit of this service. 

A partial illustration is supplied by the instance of a modem 
pianoforte, and by a consideration of the way in which it is tuned. 
The tuner tries to observe deference to the recognised relations of 
'* fourths " and *' fifths,'' but finds that if he rigidly persists in 
tuning by these exact intervals the notes of one octave, he cannot 
have through communication with the notes of adjoining octaves 
similarly tuned. He therefore disregards a little the individual 
claims of each '^ fourth " and " fifth,'* making each concede a trifle 
from its absolute mathematical precision, and he tunes away through 
a series of slightly flattened intervals. The result is that starting 
from any note we have a succession of exact ** octaves " (indispen- 
sable intervals) up and down the keyboard, and a given number of 
wires is thus able to yield incomparably greater results, results 
quite superior in kind. 

The application of this simile to railways in their effect on 
modern thought is obvious ; the mere habit of swift locomotion has 
made us tolerant. Continual contact with the diverse views of 
different people whom we cannot help liking has subdued ns into 
thoughtfulness and into cultivating a disposition to *' give and 
** take." Toleration is notoriously the key-note of the latter part 
of this century, and the children of each new generation are more 
and more educated so as to be disposed for wider harmony with 
their fellows. When nations resemble a pianoforte in the ease with 
which great movements of happy intercourse can traverse the entire 
*f social scale," then there will be a beginning of thorough '* society," 
a disposition of units which till now has not been possible except 
over a fractional range of the human instrument. 
. It is 1883 years since " a star appeared in the East." With it 
came the first intimation that such a change might bo effected, 
that men could be better off if they would live by means of one 
another instead of on one another, if they would readjust their 
relations with their neighbours according to a system of intelligent 
rather than blind selfishness. But the idea was too far in advance 
of any pi'actical instrument for its realisation, and it could not 
dovetail with the ordinary experience of those who listened to its 

* As Mr« Gladstone well knows. 
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ettraction. The greatest idea bas to wait for machinery to carry 
it out, and it ie only eixty years ago that the cmcial details of such 
a roecfaaninm were worked ont by the local eDgineera on the banks 
of the Tyne. They of course were not concerned with this idea, 
nearly 1900 years old, of first throwing the world ont of local tane 
in order that it might then be re-tuned on an " eqnal " system* 
(if nniversal relations. They were aimply in love with their own 
work, bat they gave the world a practical form of exercise for (he 
eipression of ita energy which is fast tending to the result originally 
announced, and without which this resnit could not probably have 
been attained. Meanwhile, in the patient centuries intervening, 
"benighted Europe" had succeeded in establishing a basis of 
material security and a bond of industrial anion ; so ihat when 
expreases came into play with this nn-tnoing effect of theirs, they 
could not shake society in its material fonndations, bat were only 
able to throw it out of gear mentally. This they have done, aud 
we are in the noise of the tuning. It is a distracting and uncom- 
fortable time, especially to some selfish keys, who thought they 
were secure in their sanctuary, and much resent tlie overhauling. 
For a time nothing can be heard but the jarring of individual 
notes sternly t«sted ; but the prospect is brighter, for every now 
and then we catch a hint of some brilliant passage of which fbe 
keyboard will in future be capable. 

In fact a little reflection on our modern instinct of toleration 
discovers the two great modem facta which we have already 
described as legacies of Stephenson. Wliy is it that people now are 
Ko much more disposed to tolerate than they ever were before ? Foi' 
two reasons. First, because they are tongh with a Hew hope, hope 
which comes from living in an atmosphere of practical ozone ; and 
this hope, trne to its breeding, makes them inclined to believe in 
new possibilities of good ; while the scientific spirit — which railways 
have done everything lo diSusef — persuades them of the intimate 
connection between all things : " there is a soul of good in all things 
" evil." Seoondlj— and here we have the untnning effect of rail- 
ways — men are 7wl so cocksure as they naed to be with regard to the 
glib certainties Right and Wrong ; wider information has made 
them more modest. Thas our toleration is only possible through 



* A cert4iin amount of precisinn 1iA§ to be eacrittccd by eactk of tbo lesser 
intervuls, in order that we iray secure b true "octavej" wben tho tuner distri- 
bvitPB tliia loss, BO Oiat enoh intervnl mRki* tbe name contribution to the nikiii 
result, lie is Baid to tie tuning on n syatem of equal lemperameat. 

t It ina; seen) sn absurd want of proportion to pass by witli sncli scaiitjr 
notice tbe innnense influence of ttie Evolution tbeiiry on the growtb of tolerance ; 
but we are only comidering the mtchamrm bj which aoch irreuatible forcea 
liccome efficient. 
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the contempOTAijeoDB growth of that confidence and that unrertainty 
both of which we hold mast be affiliated on railways. 

There in a tale told somewhere of a too fond youth who was 
once exiled from happiness and sent to the emptiness of a remote 
bamlet. There every morning he ased to walk to where a line of 
railway ran throngh the solitude, where he conld watch the rails 
keeping their even course away into distance When he stood on 
the bright metals he felt he was on a level with kind friends and 
happy haunts all over the country, and this feeling brought them 
nearer with a little warmth of comfort. And sometimes, out of 
indulgence to a sick fancy, he would put his ear to the metals, so 
as to catch the resonance from that favourite spot from which he 
bad just been severed. 

Now ** science " has taken us from some of our oldest friends, 
but when we are on a railway, though railways were the chief 
instrument she used to work her end, we feel in compensation 
that we are more closely linked with our fellow creatures. We 
cannot stand on any rural platform, or cross the rails that pass 
through the dreariest fen, without seeming to be for the moment 
arm-in-arm with our whole country. The shining track stands out 
as a channel for better human consciousness, and we see a gift of 
nerves which promise a new order of happiness. We may be lonely 
out among the stubbles of discredited beliefs, but the hand that 
performed the operation will probably heal the wound. The mental 
gloom so prevalent, which is caused by the admixture of so much 
new truth, is like what chemists call ''a precipitate soluble in 
'* excess," which will disappear when brought in contact with more 
of its cause. 

Feudalism and Localism. 

Two minor points arrest our attention when we consider rail- 
ways. One is the death of feudalism, the other the birtb of 
localism. In fact these are only two aspects of the same process, 
for it is the growth of genuine localism which has killed feudalism, 
by striking its own roots into the soil on which the latter used to 
thrive. Railways, which have broken up the iron fetters of the 
Middle Ages, have been silently creating a better bond of union. 
Centralisation will soon find much of its old occupation gone in a 
land of confederate localism. Those who look round England now 
can see the beginning of this change in that hardy and sensible 
local instinct which is cropping out everywhere. This is the dis- 
position that finds one place nearly as good as another for energetic 
men, and it is radically different from the cockney belief whieli 
makes a man miserable unless he is " near town.** No doubt at 
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first the effect of railways was to strengthen the prestige of the 
metropolis; bnt now the tables are turned, and vigorous cities 
have grown up where there were paltry towns before, in a wide- 
spread rivalry of independence. London is still by courtesy called 
the " capital," but the word conveys a false idea, Liverpool, Man- 
chester, and the other towns in the north put it to shame in things 
that mark intelligence. The huge city has lost some of the pro- 
perties of a real capital, and is as much like an enlarged liver as 
it is like a head. 

In this new growth of localism we see exemplified the proper 
working of Nemesis. "Here, at Killingworth," says Mr. Smiles, 
" without the aid of a farthing of Government money, a system 
" of road locomotion had been in existence since 1814, which was 
" destined, before many years, to revolutionise the internal com- 
munications of England and of the world, but of which the 
English public and the English Government as yet knew 
nothing."* Hedley made his experiments at Wylam, Stephen- 
son at Killingworth ; Wylam and KUlingworth, who knows where 
these places are, except the immediate natives ? It was the plucky 
local spirit that created railways, and this is the very spirit which 
is now being daily strengthened and dignified by their influence. 

With regard to feudalism, and its disappearance before the 
magic touch of speed, we need only recall those words of 
Dr. Arnold, uttered forty years ago in a flash of intuition, when 
he saw the first trains on the North Western on the line near 
Rugby. " I rejoice to see it," he said, as he stood on one of its 
arches and watched the train pass on through the distant hedge- 
rows — " I rejoice to see it, and think that feudality is gone ** for 
" ever." That system has had its day, and we will not stop to 
speak ill of a bridge that carried us over in very rongh weather. 
But, though the feudal system is dead and buried, injustice still 
remains. And some serious people are talking now of a social 
revolution which will soon come, when the poorest class will extort 
by force what "greedy capitalism" is too unjust to concede. 
Whether, or not, in sensible England any such violent change will 
occur, and passion prevail over intelligence, it is certain that in 
the meantime there is actually in opei-ation, every day, a remedial 
force which is none the less capable because it is quiet in its action. 
Any one can see that railways are the worst enemies of injustice. 
For injustice now can hardly lurk in the remotest corner when the 
"bull's eye "of express communication lights up every parish in 
the land. 

To give one concrete instance : At the beginning of the 

* Idves of the Engineers, vol. ill, chap. viii. 
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" nineteenth century '* trades-unioiis were illegal. But now that 
the plain truth about them \a diffDsed, and their doings brought 
before everj one's eyes instead of being known only by false 
report, these societies are protected by law as much as the 
wealthiest interests that used to crush them. Railways have been 
their good fairy. 

And so with the many long-endured facts that disgrace society, 
though we may not yet have got much beyond a naave indignation 
arising from the novelty of our knowledge that there were such 
evils, still it seems probable that in a very few years this resent- 
ment will find expression in some intelligent action for their 
prevention. It is the railways have excited this indignation, by 
bringing the evils before us so dramatically, and with such a 
wholesale shock. Men always knew that injustice and wrong 
went on within the radius of their own parish bells, bat they were 
accustomed to it from their birth, and too lazy to want to alter it. 
But now railways bring us news every day with our breakfast that 
similar injustice constantly occurs in every other parish. We cannot 
stand this — we must protest against the beam when it protrudes 
from our brother's eye. Besides, a wrong state of things in one 
parish made no such vivid impression on our minds as the dramatic 
presentation of Wrong affecting hundreds of thousands. The 
consciousness en bloc is too strong to be resisted, and inertia has 
thoroughly waked up. 

We can see, then, that railway speed has long been working a 
" silent and insensible " revolution — to quote the phrase of Adam 
Smith,* when he speaks of an equally momentous change effected 
by equally " material " agency. Indignation by itself cannot cure 
wrong, but the best of railways is, that while creating a widespread 
sense of wrong about social facts, they simultaneously promote 
that mingling of men and contagion of thought which are the 
only source of a remedy. For motion is the favourite soil of 
intelligence. 



* Wealth of yaHans, Bk. iii, cbap. iv. 
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By this time the reader will bring forward the objeotion tbat 
'we are depictdng Kailwaya aa a sort of Hollowaj'B Pill, containing 
the promise and potency of ererytbing good. Snch a reputation, 
however, is, in the case of railways, genuine, fonnded on fact. For 
if the function of express speed is to heighten national life, it 
thereby sapplies the conntry with better energy to remove the 
national evils from whieh it may be Buffering: and better energy 
is the one nniversal speciSc. And the eauee of several phenomena 
is that circumstance whose removal would be followed by tlio 
withdrawal of the phenomena. Now imagine milwajs suddenly 
destroyed and the art forgotten : where would be any of the 
specially modem features of this nineteenth centnry ? In fact, 
" Nineteenth Centnry " only means what has happened in tlie 
decades coeval with railways. 

This assertion may sejm less like quackery if we remember 
how many of the greatest social improvements have been worked 
out unintentionaJly. Again and again noble ideas have been clearly 
conceived, but have never come to much because there was an 
ntter absence of machinery for carrying them out in practice ; like 
Pygmalion with his Galatea, the world has watched them go back 
again to their pedestal, breathing fascination for a few momenta, 
then beautiful bnt cold. On the other hand, happy prospects have 
been established by the unwitting humdrum operation of some 
every-day mechanism that had its birth in mere love of invention, 
unaware of Humanity, and gaileless of any designs on its future. 
The ways and means of Nature, when we are taken behind the 
scenes of history to see the mechanism, show an impartiality that 
is delicions and a nnivete refreshing to contemplate in a caucus age. 
According to a mood fashionable in some quarters, Governments of 
the future would not only provide their subjects with daily bread, 
hut would bo expected to prescribe motives and cater for the 
incentives to daily action. Conduct so begotten would hardly 
exhibit that variety which affords Evolution its fulcrum to move 
the race ; and certainly expresses were not bred so. There is a 
friendly humour about the fact that the occasion of an immense 
change for the better has been often something in itself quite 
ovdinary : it gives us all a chance. 

Express speed is — in its social effects — almost equivalent to the 
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acqaisition of a new sense ; and on looking at the manner in which 
railways qoietlj heg^n seventy years ago, we find a fascination 
more than expresses themselves coald create: we seem to catch 
echoes of similar changes seventy thousand years ago or long 
before, when the living creatures of the time were now and then 
raised into beginnings of higher sensibility by the simple operation 
of some outside occurrence on their every-day energies. 



u 
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How it was done. 

The discovery of America was due to (1) gold dtist and (2) a 
misrepresentaiion. The Portuguese ** had been endeavouring, during 
'* the .course of the fifteenth century, to find out by sea a way to 
the countries from which the Moors brought them ivory and 
gold-dust acvoss the Desert."* In doing this they gradually 
coasted down Africa till they discovered the Cape of Gt)od Hope, a 
cape so named because, once round the southern point of Africa, 
there came a hope of being able by this new route to compete for the 
precious trade of India, which the Venetians, by possession of the 
Bed Sea route, had till then monopolised. But these Portuguese 
explorers, from motives of vanity and self-interest, partly also from 
igno:canoe, xepresented the distance via Cape of Good Hope as 
much greater than it really was. Columbus therefore, assuming 
the eairth to be round, naturally concluded that the farther it was 
to India by the east, the nearer it would be by the west. Hence 
that lonely venture across the Atlantic, and the arrival of the ship 
at what ihey christened " West Indies." So unintentional was the 
discovery oi the land they did alight upon, that the name remains 
to this day as a record of the real object of their search. 

The new world introduced by Railways was arrived at quite as 
accidentally. During the great war with Napoleon I. there was, at 
Wylam Colliery, a little place 9 miles W. of Newcastle, a clever 
young " viewer'* called Hedley. "The Continental war having 
" increased the cost of horsesf and their food, Mr. Hedley' s attention 
" was directed to the necessity of obtaining some cheaper mode 
" of carrying coals from the pit's mouth to the river Tyne at 
" Lemington, where the coals were transferred to keels. The 
" * rail- way ' from Wylam Colliery to Lemington was about 5 miles 
*' in length. At first the way was of wood (these wooden ways 

• Wealth of Nations, Bk. iv, chap. 7. 

f These extracts are from a little book by Mr. M. Archer, of Newcastle-on- 
Tyne, in which the truth of its title, *' William Hedley the Inventor of Railway 
" Locomotion^" is thoroughly proved. 
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" came in dnriiig the seventeeiith oentnrf), worked b; the olil 
" method, ODB horse drawing one wagoo. Abont the year 180H 
'' the wooden raila were taken up, and (fit the suggestion of 
" Mr. Thomas, of Newcastle) cuBt-iron plato-railB subatitiittid,* 
" (The gauge was about j feet, the eume as the anoiout woodeu- 
" wa^.) After this alteration the horses took two wagons encli, 

" but it was found necessary to keep spare horses lu 181 1, 

" oxen were tried and worked for several weeks, being shod with 
" iron, but the result was not satisfivctory. The year 1812 came. 
" Mining labour was high, and colliery materials eKOcssivoiy dear. 
" Hedley saw that something must bo done to lessen the expeosos 
" against the colliery, and, as the conveyance of the ooals to the 
" river was a large part of the eipenae, Lie attention was naturally 
" directed to economy in that direction. To a man of hia energy 
" and ability, the idea of the colliery having to be closed was 
*' painful to contemplate ; consequently, the coustruutiou of an 
" efficient engine to convey the wagons, in place of horses, was the 
" subject of his constant thoughts. Trevithick, Blonkinsop, and 
" the Chapmans bad all tried their utmost to make a workable 
" locomotive, such as would supersede horses on colliery wagon- 
" ways. But success seemed to be as far off aa ever. There were 
" many difficulties in the way, and the greatest of all was the 
" general idea prevailing that effectual locomotion must be obtained 
" by having some fiiloniin upon which to operate with steam ; hence 
" the rough wheels of Trevithick, the ruch rail of Blenkinsop, the 

" Chapraans' chain, and Bninton's movealte legs The owner 

" of Wylam Colliery, Mr. Biackett, had already caused a locomo- 
" tive to be made on Trevithick's plana, which was quite useless ; 
" and had applied to Trevithick to make another, when the 
" ' viewer ' took the matter into hia own hands." To quote the 
-words of Hedlcy himself in continuation : " I was, however, 
" forcibly impressed with the idea that the weight of an engine 
" was sufficient to enable it to draw a train of loaded wagons. To 
" determine this important point, I had a carriage constructed with 
" four smooth wheels, which were worked by means of cog-wheels 
" and fonr handles, two on each side. The caiTiage was moved by 
" the application of men at the four handles ; and, in order that 
" the men might not touch the ground, a stage was suspended from 
" the carriage itself at each handle for them to stand upon. This 
" carriage was placed upon the (Wylam) railroad, and loaded with 
" different parcels of iron, the weight of which had previously been 
" ascertained : two, foni*, six, &c., loaded coal- wagons were attached 
" to it. I thua ascertained the proportion between the weight of 



* Thii howerer u raid to have been dmiB at Shi'ffiM ns eiirt; as 1776. 
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the experimental carriage and the coal- wagons at that point 
** when the wheels of the carriage wonld tnm ronnd without 
*' advancing. The weight of the carriage and the nnmber of 
*' wagons were repeatedly varied, bnt with the same relative resnli 
" This experiment was decisive of the &ct that the friction of 
** the (smooth) wheels of an engine-carriage npon the rails wss 
*' sufficient to enable it to draw a train of loaded coal-wagona 
'* An engine was then constructed (in three months and a half), 
*' and fixed on the carriage ; it (had only one fire tube) and went 
" badly, the obvious defect being want of steam. Another engine 
'' was then constructed ; the tube containing the fire was made to 

** return* again through the boiler: the engine went weD; 

** (May, 1813) it regularly drew eight loaded coal- wagons 

*' at from 4 to 5 miles an hour, on Wylam railroad, which was in a 
'* very bad state .... For a length of time each new engine went 
" better, and took more wagons, than its predecessors." (Hedley's 
letter to Dr. Lardner, 1836.) 

Hedley had, in fact, as part of his day's work, hit upon the 
solution of what may justly be called the crucial point about the 
locomotive : he had proved that the mere weight of an engine 
would cause enough pressure at the points of contact of its wheels 
with the rails to supply a fulcrum for the forward movement of a 
train many times heavier than itself, — even when wheels and raiU 
were hath smooth. That is, on applying steam to the piston and 
thence to turn the wheels, so tight wonld be the adhesion tbrongh 
gravity of wheels to rails at the points where they touched, that it 
would be easier for the wheels to yield by turning forwards (and 
dragging the train after them) than by "slipping" round, if the 
train to be drawn were of suitable weight. The engine, though 
moving itself through space, would, as it ran, with nothing but 
smooth rails and the Earth beneath, continually create fixed points 
on its own wheels against which its own steam would obtain 
resistance sufficient for horizontal movement. Smooth -wheels 
running along smooth rails would take their fulcrum with them. 
Too much praise cannot be given to the man who found this out by 
practical experiment, — and his name was William Hedley. He 
must have served his apprenticeship with common-sense. For 
** the general engineering talent of the country sought other aids to 
** locomotion, and, even when the smooth wheel and rail principle 



* " This flue was oval ; the cnrved part required careful workmanship, and 
*' Bome difficulty was experienced in finding anybody to undertake it. Ultimately 
*' a man named Parker, employed at the Tyne Ironworks, Leming^n, nndertook 
" to make it for the sum of 5//' — (Mark Archer.) 

Bravo, Parker ! this was a good 5/. for the world. 
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was in actual operation," ita importance was not immediately 

grasped by others than the Wylam people." {Archer,) 
" As a first effect," Mr. Aruher continnea, " this engitief probably 

saved the colliery; its after effects we may see all over the world. 

There are many famons dates and famous places, but, if we 

■ consider the changes eflected by locomotivoa, we may 

:asonably ask what date and what place are more worthy of 
" fame, than May, 1813, and the old wi^n-way from Wjlam to 

the Tjne P " 
!None ; when the truth is known. Yet what date and what 
place are more utterly nnknown to the general pnblie ? The 
pkraBO we have italicized above explains why the name of Hedley 
never travelled far from the Tyiie; and it also eiemplifies the 
child-like way iu which immense changes begin in Nature. Hedley 
did not sit down with goodwill aforethought to plan a revolution, 
but merely bestowed much hard work on a certaiu item of his 
daily rontine which happened to be obtruded ou his attention by 
the necessities of the moment. Intent on his business of making 
the colliery "pay," he made railways possible en passant ; he gave 
to the world what was meant for — Mr. Blackett, This immediate 
fnd of his attained, " Hedley was chiefly occupied in developing 
" the Collieries with which he was connected, leaving others to 
" reap the advantage of the experiments and discoveries he had 
" made iu regard to locomotives." (This seems to hint a lack of 
imagination and enthasiasm.) Nnr was there any dazzling leap of 
invention, — Natura non facit per Ealtum.; he only moved a Watt 
beam -engine on to a smooth -wheeled truck, both well-known 

• " The first Act obtftined for tlia conrtrDcturo of a rBilwny was that of the 
" Surrey Iron Bailwiij Conipaiij in IBOt, for a ntilwsy from WiindBworth to 
" CroydoD. Then fnllowed tlie Carmarthenshire, the KUinnmock and Troon, the 
" Severn imd Wjo, tlia Berwick and Kelso, th« QlouceBter and CliclHinbHin, nnd 
'■ otiier small under! akings, witb an aggregate uf 250 miles, and an antliurii^ 
" CHpital nniler a million. It ia alinrot unnecessary to ndd that animal poumr onb) 
" tcaa coalemptaled in their worUng, The Stockton nnd Darlington Aet was 
" obtained in 1821, and, while animal pomer wo* to be relied tipoa for working 
" the line, the clause in the Act Btates witli men and horses 'or othernise.' George 
" Stephenson was appointed engineer immediately after this Act W08 obtained, 
" and, Bt his Qt^it request, Edward Feiue npplled for a uen Act empowering 
" tliu coinpany to woik tlie railway with locomotive eugiueu." — (WAiialcer't 

Uiid Hedley's engines been properly known to the public, Mr. Pease would 
have applied for this at the ttrst (see p. 32.) 

t Known as the " WyLim DLlly," now in South Kensington Museum. It wa« 
nt unrk till 18GZ, when tlie colliery was closed. 

Thb engine had tUe three chief requisite! of onr express engines : mouth 
mierli; tlie AraCing-mr/ace inoreased by bending the flue back aguin, an idea of 
which the mutlitubuhir bsiler is only a more effieient bnt less eoonomicul exten- 
sion ; thirdly, the exAaiul steam was discharged up tie ehimHe]/, so an to iucmsM 
tW diuuglit. 
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objects. His ingenuity lay in seeing how these two could work 
together for one resnlt, and in the straightforwardness with which 
be proceeded to combine them. Ingennity like this shows a 
graoefnl directness of mind to which the world owes the inittoHve 
of many of its greatest improvements. 

Bnt campaigns must be carried out to maturity as well as 
initiated : a Greneral must be found to steer the new Idea through 
the obstacles of inertia, and finally make it a fait accompli^ a living 
thing able to grow on its surroundings. " It was Hedley who gave 
'* the locomotive its life and power, and made the work of other 
*' men possible." We wiU now consider one of these '* other 



men. 



At Killingworth, a colliery a few miles north-east of Wylam, 
the engine- Wright at this time was a young man by name G^rge 
Stephenson, who had a great local reputation for his mastery of 
mechanism. Jonathan Foster, the engine- wright at Wylam, who 
was foreman in constructing the engines designed by Hedley, was 
an intimate friend of Stephenson. By means of this acquaintance 
Stephenson was able to make frequent visits to Wylam wagon- way, 
where, much to Hedley's annoyance, he picked up the details of 
construction in the successful locomotive. Encouraged by the 
owners of Killingworth, Stephenson set about making a locomo- 
tive, but, though he had the advantage of a previous example, his 
engine, when tried in July, 1814, completely &.iled. " It was a 
" poor copy of the original, and it failed in consequence of not 
" being a complete copy." 

" Notwithstanding this failure, Stephenson's experiments pro- 
^* ceeded, and may be said to have continued until 1828 before a 
'* locomotive equal to Hedley's was produced. The owners of 
*' Killingworth Colliery were influential members of the aristocracy, 
'* and their influence caused general attention to be fixed on 
** Stephenson's experiments, until the Peases,* and other wealthy 
*' men, became interested in his work. Thus it happened that 
" Hedley was obscured, and the Wylam engines scarcely beard of 
*• beyond the immediate neighbourhood. "t 

Perhaps, too, Stephenson's employers, being educated men, had 
more power of imagination, and saw more of the future that must 



* The good-humoaredness of things is shown in the part taken by the 
family in developing railways. Through them the capital was supplied by which 
H practical start was made, and it was Stephenson's earnestness that persaaded 
Mr. Pease, and the enthusiasm of Stephenson came chiefly from tbe sight of 
Hedley's engines and fi*om a belief that be could better them, while Hedley's 
engines were directly caused by the continental war : thus war beguiled a Quaker 
into benefiting the world (and making his own fortune). 

t See Appendix, p. 126. 
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ibilcm from the new "locomotive;" lionce their frieuds " bowiiiic 
" interestod " in this bit of Tyneside ingenuity, 

Bnt, mating all allowance for aristocratio inflnenoe, and with 
the strongest desire to set forth Hedley in hiB true poBition as tho 
inventor who made expresses poHsible, we see no reason for taking 
Rway any of Stephenson's real fame. We do not wish to hoist him 
on a vulgar pedestal, or to put tinsel on genuine metal. He waa 
not merely an inventor, but a man of remarkably comprehensive 
mind and efithusiaatic purpose, full of enterprise and resource, 
■who tried to do everytbing thoroughly well. His peraeveranfe wiia 
simply indomitable, and thus, though lie did not originate locomo- 
tives, he rose from the status of a pit-boy natil he had grappled 
the whole subject of railways, and launched them on the woi'ld. 
Like his own expresses (for be fiiiished by making capital engines), 
he had the power of keeping on, and so got over more ground than 
anyone else. Faith can move mountains — even the inexorable 
ones of British obstinacy— if it is faith of the sort recorded in 
Bt^phenson, who worked his way on through his early ignorance 
against -the dogmas and sneers of professional critieism,* coming 
up fresh like Antaeus from every difficulty that floored him. He 
stands before us as a Hcronles of common-sense action. This plain 
pluck, combined with sterling sense, form a character that cannot 
be too highly rated. Stephenson was a man, and a leader of men ; 
and the world is not likely to forget him. 

At the same time justice need not be forgotten either. It took 
more than one or even two men to present the world with railway 
speed. Besides Hedley and Stephenson a whole army of lesser 
inventors worked for years, before we got wheels with one flange, 
conical tires, the link-motion, the injector, or the hundred other 
improved details of our present locomotive, — to say nothing of the 
infinite labour bestowed on the permanent way. But the English 
like " stars." And so Wellington stands alone with the glory of 
Waterloo, Nelson with that of the Nile, in spite oE the fact that 
those victories were only won because " every man '' there did " his 
" duty." Columbus, too, must have had some first or second mate 



* The pluck that Stcplienson slioned in figbting the wealtLy and detcrmiunl 
oppOBition to the Liverpool and Maitclieater BUI ja enough to mttke him uiemDrablc. 
The nnaliaken persistence with which he, a man of no edncalieu and anknowu out 
of hiB own district, maintained hia cnae againat the ridicale of renzignised enginetr- 
ing nnthoritiea, could osly have proceeded fiom deep commou-aeuBe insight into 
the future. 

An anecdote ma; be amni'ing here. Mr. Aldemn, tlic leading oonnae] for tbo 
oppoaition, after apeaking fur some hours before the Furhiuni-ntaTy Commitlee, 
finished with the trinmphaat peroration, " I have now done. Sir, with Chat Musa, 
" osd fiere I leave this railroad ■'" There it is still, and twice every hour an 
eipress skims across it at a mile a minute. 
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to whom we owe oar thanks, for otherwise the doabting crew 
would have turned the vessel back again. 

Still, statues take up room, and most men who have done 
good work must die without them. But a stranger stepping out 
from the busy station at Newcastle-on-Tjne, when he sees the 
admirable statue of George Stephenson so appropriatelj placed, 
attentive to the noise of traffic as it comes along his own High 
Level through his native air, when he is told, too, that this same 
bank of the river, a few miles awaj, was the birth-place, the 
laboratory, and then the resting-place of that man who stmck the 
first light for Stephenson, even a stranger will feel that this 
sculpture would be a 'finer local monument if the opening of the 
tale were recorded there as well.* Perhaps some day in the better 
times coming, when the winter wind of competition has ceased to 
blow with such a bitter edge, and the spring air of kindness opens 
human flowers, then perhaps our heroes will be commemorated in 
groups instead of in solitary figures, and then we may see Hedley 
standing beside Stephenson, — ^a double object of affection to every 
Tyneside man. 



Nemesis. 

It tlius appears that railways came as it were by accident (in 
" a nation of mechanical engineers **)^ A g^reat wave of commo- 
tion on the Continent made in its spread a little eddy at obscure 
Wylam on the Tyne, where it stirred up energy which might 
otherwise have remained obscure. Like Orlando in As You Like 
It, Hedley and Stephenson, in wrestling with the high price of 
horses and com, overthrew more than their enemies, and a 
Kosalind was won for the world. 

But such accidents, though few and far between, must be often 
on the verge of happening in many parts of England. 

" Where loaded guns lie sparks may make the air resound." 

Where fine men and women abound, Nature is ready too, and any 
day may see new gifts emerge, like crystals suddenly become 
visible. Now the power to start a new idea may be an inheritance 
from the male side ; but the disposition to steady endeavour for a 

* " The locomotive did not spring foll-bom from Stephenson's brain. Hedley 
** was the forerunner of Stephenson, and made his success possible. Let us give to 
" each the honour that is due to \nm."''-^Manchesier Guardian, 6th June, 1882.) 

A step in this direction might be made if the North Eastern would admit one 
of Hedlej's earliest engines to a place on the High Level, where Stephenson's 
Killiugworth engine now stands alone. 
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distant end, patience to persist iinbafBed through a fog of ignorance, 
Btnpidity, and long delaja, the calm intuition to seewhat is possible, 
ftnd common-eense to stick to the statement of it against hjsteric 
opponents, deflnesB in resource or plan, and that carefnl devotion 
to detail which alone can bring forth excellent workmanBhip, — 
these things are not found prominent except in men who haye bad 
jennine girls for their mothers. And if theeo qualities were 
tommon, the world would soon be cleared of its worst tronbles. 
So that express speed sfantls out as a prize for the encourage- 
it of every natural girl; nothing so full of stimulns is offered 
by those who canvass for her " Higher education." Whatever 
llflB they do, mothers of heroes have to pass Nature's viva voce. 

But returning to Nemesis. As Stephenson eacceeded chiefiy 
through his perseverance and intaitive common -sense, we may say 
that railways owe their existence to taamanly qoaUties, that is, to 
qualities which no man would possess in eminent degi*ee unless he 

Iiod had a real concrete girl for his mother. Now, since railways 
have been made, their daily operation has — amongst other things — 
caused the growth of a very strong instinct to do something lor 
the other sei, a feeling indeed of which the " Higher education " 
movement is only one manifestation. More freedom is allowed 
them in their every-day habits, their disposition is given a chance 
of developing after its own nature instead of being clipped accord- 
ing to a set pattern, they are more healthily dressed and managed, 
tiiey travel like boys, and like boys they are considered worthy of 
expensive education, — even to a ratepayer a girl is now a subject 
^r dignified thought, and must soon become an object of dignity 
lierself. It is not an exaggeration to say that fifteen centuries of 
established Christianity did not do so muuh for women in the way 
of larger life and happiness as will result from this modern 
Swakening cansed by the railway influencea of fifty years. It is 
bardly necessary to point to the altered treatment of '' outcast 
" which is spreading every year with decent people, 
Dhristian authorities gave a helpless shudder at that fact, but now 
icial intelligence — produced by constant moving to and fro among 
ich other — tries to improve it. Much as has been said aboat 
jBesentment and its conquest by Christianity, common-sense does 
times more to make that spirit obsolete: and railways are the 
jpTeat manufactory of common-sense in social matters. As to 
oarriage, again, when the world hit upon that settlement of an 
lid question, adopting it " for better or worse," no one doubted 
was a great deal of "worse" in it. But it is only of late 
that the snggeation that even marriage might he improved has 
(band a voice or been endorsed by practical advocacy. The 
Harried Women's Property Act, the liberty for women to become 
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doctors, the opening of new occupations for them to earn a lirmg 
at, and their admittance to a share in municipal fnnctionB, whatever 
the effect of these may be, all serve as straws to show which way 
the wind of feeling blows. Everyone sees that marriage means a 
certain amount of ** exploitation *' of one sex by Uie other, and 
that, from the nature of things, the women must genenlly be the 
ones who are most exploited. This is the fault of Katare»* and 
cannot be removed by Act of Parliament: but on that very 
account we should do our best, by Act of Parliament or otherwise, 
to prevent anyone from having the chance of superadding to that 
natural despotism the unhappier exploitationf which a selfish man 
so easily drifts into through the help of English privacy, custom, 
and public inertia. Both these sorts of exploitation are as old as 
Adam, and have been subjects for immemorial cheery jest; but 
only of late has one of them come to be regarded as a preventible 
accident, and hence made matter of public complaint. People do 
not mind complaining of an arrangement when they believe it may 
be bettered,^ and hope is now so brisk that it peneiarates the retreat 
of this garden of Eden. Nothing much may have been done 
as yet — ^for even railway influences are not instantaneous in their 
effect, — ^but if the feeling is there the rest is sure to follow. 
'* When the Ideal has once alighted, § when it has looked forth 
*' from the windows with ever so passing a glance upon the Earth, 
'* then we may go in to supper, you and I, and take our ease, — the 
'* rest will be seen to.*'{| Therefore, in those apparently flippant 
views of adults about marriage which some people quote as signs of 
the *' terribly unsettling influences ** of the age, others see merely 
good evidence of a modem manly indignation — part of the general 
discontent — which promises new happiness to every girl in the 
future. 

If this is so, then, looking back to where railways first began, 
travellers familiar with Tyneside faces will understand how — after 
seventy years — ^railways are only repaying an original debt. But 
the gift returns a hundredfold : originally due to straightforward- 
ness of nature in some girls of Northumbria, it comes back on 
women everywhere. Nature is fond of such Nemesis. 

* " That strange art which comes so naturally to a woman, of obliterating 
*' herself and her own sensations." (Mrs. Olipbant in " Madam/' Lonffma/iCt 
Magazine, January, 1884. 

f " This master, who demanded absolute devotion, and the submission of all 
** his wife's wishes and fatuities to his.** — (Ibid.) 

{ '* Her calm was the resignation of long usage, the sense that it was beyond 
" remedy, that the only thing she could do was to endure." — (Ibid.) 

§ An Ideal is alighting on the horizon of marriage,— of some one happier than 
the present average wife, much 'gone off* and spread at the waist, who has 
exchanged her fresh individuality for a long record of patient automatic altmism. 

II Towards Democracy, p. 49. 
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IV. 



Towards Democracy.* 

Everything we liave so far examined converges to this. 
" Democracy '* means a new treatment of men by each other, 
arising from the growth of a new feeling aboat themselves. It is 
the ontward expression of an inward emotional mood, which makes 
them long to try fresh behaviour towards their hnman surronndings. 
The more items we can be friends with, the happier and stronger 
we are. But till recently life has been a hole-and-corner affair. 
The individuals of a nation mixed only in isolated groups; there 
was little through intercourse. The nation was not organic, but 
parts of it were separate organisms, feebler for the separation. 
Two things alone did much for the cause of human nature. Field 
Sports and the good old parson, for they were at work every day ; 
and these two kept the world together. But the men and women 
composing it were tied by traditions, bound by prejudice, cramped 
by " social " (or anti-social) restraints, fettered by fashion, timidity, 
vulgarity ; while over most of the land lay a mist of ignorance as 
dark as the material pall of smoke by which it is now replaced. 
Those things are not removed, but railways are removing them. 
The mere mingling on an open field ensures a contest between 
better and worse, with survival of the fittest. But the constructive 
effect is even greater: as a locomotive was made by moving a 
beam- engine on to an ordinary carriage, so when ordinary people of 
one locality move to another, new kinds of human thought and 
action suddenly appear. 

Theories of Democracy were useless prior to railways. When 
people came across none but their own neighbours, and each 
hundredth part of a country was ignorant of how the other ninety- 

• ToiDards Demoeracy (John Heywoodi Manchester, ^8. 6d,), a book impos- 
sible to have been written before railways, — and a brilliant example of the 
*< modern discontent " produced by them. 
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nine partH livcil, the preaching of new Bchemes of comprebensive 
human behaviour wun aH futile as a lecture on Bwimming to bojB who 
ouhi not enter the water and practise adaptation to its properties. 
Fi»r fifty years, however, |)eople of every sort and varietj have come 
across Mich other, and been intimately mixed up in the affiurs of 
life. This constant rubbing against one another has tanght them 
more of the quality of the stuff of which they are all made, it has 
caused them to be more kindly disposed to all sorts and conditions 
(way*'* have been helped to rise by this change in public disposition), 
and while it has in consequence created a wish to level everyone np 
to those best {K>ssibilities of which his human composition renders 
him capable, the incessant contact of ideas has bred feasible plans 
for the wiser treatment of that stuff of which high, and low are 
only variations. This is Democracy, and this is the work of 
railways. 

Standing anywhere on an English line, the metals beneath our 
feet make an almost level path to every town in the land; no 
matter how the superficial aspect of the country is, a contrast of 
valley and hill, river and mountain-range, we bridge the gaps, 
pierce the barriers, and get over the watersheds with practicable 
gradients. The ups and downs of Nature thus reduced by the 
touch of skill seem hardly the same again ; a unity runs through 
all the diversities of surface, and we grasp the whole conntry in 
one great picture. This is a simile of the deeper influence of 
railways. The intercourse between man and man will soon show an 
alteration like that of traffic between town and town. Of a smaller 
and smaller number each year will it soon be possible to say that 
their birth finds them at the foot of insurmountable hills, or cat off 
by gaping ravines from the open country of Life. Education is 
laying level spans across those gaps, and public opinion is readier 
every day to help in making tracks with easy gradients np the old 
watersheds of class-distinction. So that by the time the nation has 
ceased to be a deliberate manufacturer of thieves and pampers in 
each of its big cities (and workhouses), and when it is ashamed of 
the existeuce of hereditary helplessness against crime or disease, 
then we may hope that every boy and girl in England will find 
themselves bom with steam enough inside and grip enough on the 
rails to start on their journey towards higher levels. 

Judged by the intervening tragedies, it is a very lon^ time 
ago since 

" It was the winter wild. 
While the heaven-born Child 

All meanly wrapt in the rude manger lies ;** 

and since in that old Asiatic world 
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" The shepherds on the lawn, 
Or e'er the point of dawn, 

Sat simply chatting in a rustic row : 
Full little thought they then 
That the mighty Pan 

Was kindly come to live with them below : 
Perhaps their loves, or else their sheep, 
Was all that did their silly thoughts so busy keep.'* 

Had they known that the great Idea of human-kindness was 
now to be introduced with dramatic force, they might have been 
sadder men. For looking forward a few years they would naturally 
have exclaimed with the poet, — 

** Yea, truth and justice then 
Will down return to men ;" 

but they would have died without seeing these any nearer. For 

** wisest Fate says No, 

This must not yet be so ! " 

because it could not yet be so. The new idea — ^new to all except 
lonely thinkers — ^was indeed shortly afterwards explained more 
vividly, and the new lesson taught more earnestly, than is ever 
likely to occur again. But it could not possibly receive practical 
application on any public scale. The " brotherhood of man " — their 
community of descent — was a fact 2,000 years ago as much as now, 
and "goodwill" was as much an e very-day product of human 
hearts. But the disposition could not find exercise as a part of 
public polity because the material adjuncts were wanting. The 
Roman Empire, the crown of civilisation, was only an immense 
exploitation; it fed on the nations subject to its rule, and thus 
destroyed its own roots. Energy saw no way of making progress 
but by enslaving rival energy — a method as short-sighted as that of 
living on one's capital. The western world had in fact not yet 
found out that by work a number of nations might prosper together, 
— a discovery left for the Middle Ages. Hence, as Christianity 
came out just when this principle of political cannibalism was 
firmly established, it could not make much way at first. The 
Koman rule, however, by the uniformity of its administration over 
such a wide area, served as a sort of " permanent way " for the easy 
diffusion of the Christian idea ; it was scattered to and fro across 
civilisation, where it quietly took rest in private hearts, leavening 
the race until application of the idea was possible. 
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Daring the '* Dark Ages ** that followed the collapse of Borne, 
the first gleams of modem light were being struck out by the hardy 
** Gentiles " lefb to their own devices. A mechanxnn was being 
gradually constructed by which men would touch each other at so 
many points and be so closely connected, that the '* brotherhood ** 
idea could find free play, and '* goodwill ** have instruments to work 
with. This mechaniftm was the machinery of commerce^ which 
slowly made men friends of each other in order to befriend them- 
selves. The pursnit of handicrafts or adventurous trade oame to 
be set up as honest ends for a freenuin. Society passed through a 
long manipulation, by the feudal system, the Church, the trade 
guilds, leagues, and monopolies, but all this time individuals were 
becoming more one body, as the old blind selfishness gently modu- 
lated into the intelligent variety. Our own century is brilliant 
with inventions, yet these Dark Ages were the time of the greatest, 
for it was then the world found out in confederate work a method of 
prospering as superior to the previous predatory regime as steam- 
power to water power. On men thus firmly held together by 
external ties the invention of the printing-press came opportunely ; 
and stirring thoughts were diffused like a ferment through a 
society which they could not now dissolve, but only stimulate. 
Still, the movement of men to and fix> among others of their kind 
is the real Promethean spark that warms the world (on this account 
the Crusades are immortal), — and so the plot prooeeds to Wylam- 
on-Tyne, in the year 1813. Since that date what used to be called 
the Christian idea has at last prepared to step down into life: 
human good will is spreading, not by inculcation, but by the 
sunnier effect of human intercourse ; we come across people in 
travel or visits who are not entangled in our private lives, whom 
therefore we accost straightforwardly, free from all prejudice, — and 
we cannot help admiring human nature thus impartially presented. 
This new natural affection for our kind is not a feeble sentiment ; 
it is already at the bottom of the rough attempts that are being 
made to replace by something better those antique principles which 
control and spoil the relations of employer to employed. 

So the work begun 1,900 years ago has in the last fifly years 
received a striking impetus. The invention by Hedley of the first 
successful locomotive was itself a step in the process of the world's 
advance no more startling or abrupt than the firing of that last 
fuse which — after years of hidden work — made a communication 
between the two headings of the St. Gothard tunnel : only in each 
case the ensuing change was abrupt, for fresh air was let in, and a 
fresh vista lay open for human endeavour. The attitude of mind 
which used to be known as Christian is now more frequent than 
before, but in the course of centuries it has acquired new vigour, it 
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is getting naturalized and at home with its surroundings, and we 
speak of it now as Democracy, 

Here we must take a momentary glance at 



Railways amd the Evolution Theory. 

What distinguishes the most serious modem thought, and 
consequent plans for ordering life, from the methods and thought 
of ancient times ? 

Formerly all continued high thought seemed to land one in 
negative apathy. Men must take things as they were, and make 
the best of them by indifference. This stagnation was caused by 
the &ct that the whole course (if it could be called " course **) of 
the universe looked like a stagnant lake, or perhaps a swirling 
pool, in which the same straws came round again and again, a 
recurring-decimal of good and evil figures. Happiness was to 
them a fixed amount, drifting about, and insufficient for all ; there- 
fore, if any one man did not come across it, never mind ; after all, 
what is happiness but an accidental waif ? They saw (compared 
with us) no pathways from the actual to the possible; no roads 
had been laid down by science, and there were no tracks for energy 
to work upon. 

The difference is tremendous now. There is no such sentiment 
that we are in a water-logged eddy. Life is felt to be capital, out of 
which there is no knowing what may not be made. The happiness 
attainable is, like wages, only limited to a fixed quantity on condi- 
tion that human efibrt and intelligence remain what they are. 
With new effort inspired by the enthusiasm of reasoned Hope, 
possibilities indefinitely great are to be realized in time. 

This sound hope comes from the tonic instilled by the Evolution 
news, which is really a tale of unlimited improvement. As we 
begin to be aware of the past, we put reliance on the future. We 
did not know, out alone on our wide ocean, how far we had moved : 
science dropped a line overboard, and has begun to read ofE ud sus- 
pected speed. With this modern discovery our encouragement 
comes from behind, — and therefore all scientific eyes are turned to 
our traces in the past. The new knowledge has burst on us with 
a shock of invigoration ; there is a renaissance of credit in the 
universe, and men attempt things they never did before. 

How did we get this news ? There was hard work, of course, 
but hard work alone was not. the occasion. The " Origin of Species '* 
is a book of immense labour for one man to have written, and one 
man could not have done it had there not been railways and the 
penny post, which saved his energy by bringing notice of facts 
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before him instead of his having to g^ to them. Without railwajB 
the facts could never have ponred in on a scale proifiise enough to 
support the theory to the satisfaction of Mr. Darwin, nor wonld 
the book when written have been lannched on the world quickly 
enough to make a new emotion. The human mind had been 
tending to the expression of this new idea once or twice before; 
bnt just as an unusually large supply of food is said to be one of 
the most potent causes of a new variation in a plant,* so the 
advent of railways, by showering in upon the human mind a 
sudden abundance of fresh facts to feed upon, enabled it to strike 
out the idea better than any of its predecessors.f 

The real Democratic spirit is thus doubly indebted to raOways. 
It derives its warmth from the natnral operation of that inter- 
course which railways have made possible, and this raw feeling is 
enlightened by the wonderful illumination thrown over it from the 
theory of Evolution, — for if the theory is true, the only natural 
disposition is Democracy. It was a great thing for a man to have 
said (if he meant it) 2,000 years ago, 

*' Humani nihil a me alienum puto ;*' 

but we can go a little farther and express it thus : — ** we are all 
** men, and, knowing something now of the stuff we are, we believe 
*' that the highest human flights are such that not one of us stands 
" really apart from the ability to learn them." For 

" thin partitions do divide 
the bounds where good and ill reside :*'{ 

and however far apart we choose to represent virtue and vice, 
science shows that human nature has ''through carriages" from 
one to the other. Where this belief is acted on Democracy begins ; 
and it is no new thing in individual cases. Servants have been 
attached to their masters, and cowards have made brilliant charges 
in battle, because they were drawn by the magic touch of this 
disposition. A fine example has scarcely any power of itself, but 
when it also radiates with human-kindliness in every word and 

* " It is a rule invariably with ns, when we dorire to keep a true Hoek of any 
" one kind of seed, to grow it on poor land without dang ; but when we grow for 
" qnantity, we act contrary, and sometimes have dearly to repent of it." — fMeaan. 
Hardy and Son, Maldon; quoted by Darwin in Plants and AnUnaU under 
Domestication,) 

t The same remark appUes to Mr. Herbert Spencer, but his statement of 
Evolution, though earlier issued, is not so known to the English public. 

J Bums, " Verses to my Bed." 
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look, the effect is magnetic: hnmdram sonls feel ayenxLes open 
between the ground they stand upon and that they admire above 
them, paths which for the moment (such is the power of a word or 
look) seem all of possible gradients right through from one to the- 
other. In this warm flesh-and-blood manner the truth of Evolution 
has often cropped out here and there, by the mere instinctive work- 
ing of healthy hearts ; and now that the light of fuller information 
is on us, the news should touch men into a general voluntary 
adoption of the same attitude. 

But what we are wishing to lay stress upon is the fact that 
railways have given enlightenment as well as warmth to the cause 
of kindness: warmth, by the inevitable effects that accompany 
incessant human intercourse, and lights by the share they took in 
helping to produce the Evolution theory. 



Seeing the part she has taken in the play, we must now call 



Mechanism 

before the curtain, to receive our farewell thanks. She comes 
" orb'd in a rainbow," an old friend in a new face, smiling across 
the footlights of Intelligence. 

The age is one of mechanism and applied science. The noise of 
machinery, some say, is so for ever buzzing in our ears that the 
music of the spheres is lost. Is it, or are our workshops only an 
echo of that music? Why distrust our own age? can we not 
catch a kindred " subject '* in this nineteenth century variation ? 

Inside us and outside us, in the minutest microscopic specks and 
away in the huge stellar spaces, where is there not mechanism ? 
What is left if we ignore it ? 

When there is no comer in England without the whirl and 

D 
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clamonr of machinery, when onr eyes and ears are nerer free 

it, it is only because men have turned themselves inside out, hca '^^ 

found how to make things after their own nature to help them^ 

inferior similes of themselves. Whv not bear with the discomfor"^^ 
attendant on a change when we see in it signs of the world leamixK^ 
a great lesson ? 

Machinery is action towards an end, an arrangement of ordlnaiT^ 
items so as to get something definite out of their motions; h/' 
altering the relations of position of ordinary fbroes we get extrS' 
ordinary (i.e., for our purposes " better ") results. When motion 
is gathered together and put through its steps, the resulting dance 
we call ^* machinery.*' The eternal stir of raw fact and atoms 
going on all round us is beguiled through a wonderful discipline, 
and by this '* mechanical " process there emerge in time a variety of 
" living " facts or ** things." Original tendencies, blind and self- 
vnlled in their impetus, come to tcork toijether for good : thus a 
universe in which once there was nothing but the momentary, 
where existence was separate as a waste of sand, comes by degrees 
to be one in which countless worlds revolve through orderly space, 
where the moon makes a broadening pathway on her silvery tide, 
where frost and rain and wind and sunshine discipline the earth 
until by their help ** plants'* and "animals" are established as 
Buccessfnl facts; and after longer discipline again there comes an 
age when 

" Life found itself human, and wond'ring, awoke." 

Then in time we have lovers to walk in the lanes, and as we listen 
to their talk, — 

*' The moon shines bright : in such a night as this, 
When the sweet wind " 

we cannot help thinking with amazement of the immemorial moon- 
light nights during which that mechanism — as gentle as it is 
immense — must have been faithfully at work before these two 
emerged into the foreground of the picture. Ars longa, vita brevis : 
existence is old, and the art that transforms it into Life works on 
for patient ages before it can produce a "human life'* that will 
last a few years. 

" We '* are only transformations, — manufactured of what comes 
from the sun. Heat and frost and rain undertake the earlier stages 
of the process; the plants and animals carry it farther; and we 
embody all their help each day to maintain our output of the 
finished article. Of all things in the world Consciousness ia the 
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TDost highly manufactured, — worked np with snch a finish that we 
f or^t there is any raw material. People who sniff in a maadlin 
'way at " mere mechanism ** and a " reign of machines " do not 
know what they are whining at. If our bodies were only trans- 
parent, 80 that we might see — nnscared by associations of Death or 
^/^otinds — ^the marvellons maze of exquisite motion busy inside this 
factory, then eyen men who find the Atlantic " dull " or Niagara 
** coarse " would send in their adhesion to praise of this scene of 
mechanical art. Everyone won Id be taken aback at the infinite 
variety of machinery so admirably arranged which works day and 
night to produce that article apparently so simple in itself, — 
oonsciousness. 

It is only because as a rule the machinery works so well that it 
is not noticed. But even in health, as soon as people cease to 
vegetate, and come across each other, a new stir runs through the 
wheels of the mechanism; and, as a consequence, in the final 
product streaks of admiration, anger, love, or contempt, are super- 
posed on the normal placid pattern of organic life. Disease of the 
common sorts, when this pattern is torn in holes or pulled awry, 
and insanity, when the texture is strangely altered, — these speak in 
penetrating tones of the fact of machinery. We need not go so far 
as these, however ; we shall find food for respectful thought in the 
remembrance that specks of dust in the eye cause us ''pain,'* and 
that similar specks floating high in the air cause admiration and 
pleasure which last long after the sunset glories they occasioned 
have passed away : if grains of dust can thus promenade the gamut 
of our feelings, how delicate is the mechanism by which conscious- 
ness is created. 

When we look at a sunset, or listen to a strain of Schubert, or 
" fall in love at first sight," the feelings we experience are certainly 
instantaneous in their occurrence ; but that is because the machinery 
that manufactures them is so exquisitely impressionable, and moves 
with so little friction. Sometimes we find men who have no eye 
for a sunset, no ear for music, and are not touched by loveliness so 
much as by lucre. This shows the machinery must be different in 
the different cases, — some wheels not there, or out of gear. The 
Greeks, too, it is said, were not so moved by " scenery '* or by 
children as the modem European is : these facts had not quite the 
same machinery to impinge upon; for the human organism has 
received additions by the discipline it has undergone during cen- 
turies of Christianity, hard work, new knowledge, and travel. 
Hence, though the landscape is the same raw material as 2,000 
years ago, we, being slightly different machinery, make a better 
thing out of it. 

Consciousness then is not haphazard, and does not come without 

d2 
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infinite aH. If it did, what would there be to impress ns in the 
most beautifnl sights or other splendid feelings? It is knowing 
this that Shakespeare says : — 

•** With truyre than admiration he admired 
Her azare veins, her alabaster skin, 
'Her coral lips, her snow-white dimpled chin :** 

for it was the fact of living moving mechanism that held him bound ; 
he was touching the pulse of Nature's method. So another young 
enthusiast speaks of ^' the white wonder of dear Juliet's hand." The 
" wonder " was that this little bit of white mortal stuff could be the 
means of so ennobling him with " love ;" how was it done ? And 
the mere sight of a girl's breathing runs a little respect through the 
admiration of the man who sits next io it. For in the case of a 
girl we seem to be more taken into the secret ; the mechanism is 
more frankly disclosed, and men feel a rudimentary awe before such 
splendid workmanship. Only fools could even think they despise 
" machinery ;" no one does despise it, — for what is the worship of 
*' good form ^ but a desire to adopt the results of good internal 
mechanism if the devotees cannot themselves beget them ? We are 
all machinery, at least all who do anything { and even " dreams " 
are the 'product of a mechanism some of whose parts are not in 
work. 

Now tjiust as tiny material details when arranged make the 
mechanism of each man's body, so more obvious movements of 
machinery are the material requisites for a living society. As these 
mechanical aids become more and more engrained with the every- 
day life of the individuals of a nation^ that life improves : new 
connections are mado between the insulated units, new nerves to 
make possible some national life ;^— and then a new product appears, 
a national consciousness, an orchestra of lives, composed of the 
consciousness of individuals, yet raising these above what they 
were before. This may easily sound foolish talk, but we turn for 
illustration to any theatre. When before a large audience a skilful 
actor appeals to some natural feeling, every man there who is moved 
is moved to a greater emotion (if the thing is naturally done) than 
if he were by himself ; because each spectator is lifted on a conjoint 
wave of feeling which simultaneously has its beginnings in each and 
then returns entire through the mass of originators. Each feels for 
himself and by proxy too. Now " national " consciousness (we 
need not anticipate farther) is this sort of a thing on a wider scale 
and in a gentler method. Newspapers and books, the wires that 
thread the air of every hamlet, our steamers and express trains, 
these can all be seen, and these are some of the ever-improving 
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appliances by which such waves of public happiness will be' more 
and more created. 

*^ How sweet the moonlight sleeps upon this bank ! 
Here will we sit, and let the sounds of music 
Creep in our ears ; soft stillness and the night 
Become the touches of sweet harmony. 
Sit, Jessica. Look how the floor of heaven 
Is thick inlaid with patines of bright gold. 
There's not the smallest orb which thou behold'st 
But in hde motion like an angel sings. 
Still quiring to the young-ejed cherubims : 
Sttch harmony isjin immortal souls. ^^ 

When Lorenzo and Jessica that night in the grounds of Portia's 
house asked for the music to be brought outside in the open air, we 
can understand why the soft strains carried their thoughts instantly 
out to the stars, and then back to themselves. The same mechanism 
runs through ourselves, the " orb," the *' stillness," and the " bank " 
on which the lovers sat : no wonder they felt at home, one note in 
the surrounding chord. 

A sudden change of light plays over the features of Mechanism, 
and, looking again, we see the face of 

Music 

where she stood. " Li sweet music is such art," — ^Art such as made 
the world. That is why it moves us so ; no other art so simply tells 
the method of the universe ; listening to it we are hand in hand 
and face to face with the secret of ourselves. But in what art 
more than music does mechanism (of the exactest sort) confront us P 
it is steeped in it. And because it is we have results that entrance 
the related mortal : ordinary vibrations struck from common wires 
by skill of arrangement form chords and passages which, like living 
things, speak out and take the listener captive. Each melody and 
chord appeals to him with an echo of early days and the strain of 
existence: he, too, a living thing, is a composition, built up of 
ordinary vibrations (into *' subjects " only half worked out) ; and 
when the sounds of music ** creep in our ears " we catch a reminder 
— ^faint but compressed — of all previous tales on this earth : the 
keynote of our origin is struck. 

To produce this wonderful effect it is true that human skill and 
human ears must be called in. But what is the " skill " of a 
composer? it is bom, not made, says the objector. Yes, but it was 
made first, as we are all made before we are bom. And what are 
*' auditory nerves ? " Did they always exist, or have they too been 
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done by Art ? Both nerves and skill are the prodact of that one 
Art which we are now considering, the antiring art aroand us. 

For the world is music always going on, since it is the creatioii 
of bcaatiful effectn out of ordinary ones. To hear this world-music 
no delicate ears are needed, — only the mental ones of a little 
honesty, observation, and thought. But the world, we know, ii 
mechanism. So music and Mechanism are inseparable, one fact, 
and where there is mechanism there is music, if we knew it. If 
we prefer Mechanism nnder the guise of Music, let U8 take it so; 
like pills in jam, some facts are best disguised. 

And why then do we object to mechanism, while we lo\re music ? 
The answer would want a book to itself. Real music is more than 
what we hear at concerts ; that is only one branch of the Mother- 
Art that fills every nook and cranny of existence. Bat our 
musicians, in the sheltered calm of their own thoughts, construct 
their beautiful subjects, work out their fine ideas, in a few months 
or years, having no external obstacles to fight their way against; 
while out in the common universe, where ideas strive in rivalry, it 
takes ages to realize them as living facts. Therefore the '* creations" 
of our musicians come fresh like fragrance on a fevered brow : men 
are told for a moment what Life may be, when its underlying art 
has freer play ; and they emerge again into the actual everj-day 
world — of block-signals mostly against us — ^less inert than before, 
livelier, fresher. For ''freshness" is tbe gift of keeping true to 
the spirit of Nature, always '' trying," like the pulse in onr own 
arteries. Art is fresh, because art is Effort, and where no ** art " is 
there is " inertia.** 

Does the universe really like work P though everything every- 
where is ever at work, is work against the grain of things P Art is 
natural, for Nature consists of art ; but is inertia more natural P If 
so, we can excuse ourselves for behaving rudely to Mechanism. 
'' All work and no play makes Jack a dull boy,'* and life is a long 
drill— except for half -holidays of Love — until the vacation of Death 
is due. Mechanism is the schoolmaster who has brought as on to 
consciousness, the ladder that has lifted us out of the darker ages 
of Time, the surgeon who has performed saving operations upon 
us : but children bear a grudge against the doctor, men who have 
risen kick away memories of the steps that made the rise tedious, 
and sometimes boys feel stifiT in the presence of their schoohnasters. 
We like results^ but hate the processes by which alone they come : 
the universe yearns to express itself, but soon gets tired of the yoke 
of discipline under which it must pass to find full expression at the 
distant end. 

Perhaps some of those who most dislike the idea of " mechanism " 
are those who are " over- trained " in the drill of life, and think *^ the 
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"* game is not worth the candle." They want " that repose in mere 
" BecBation "• which life can never allow. There is a qaiet hanker- 
lug alwajB stationed within them after Best, an attachment to the 
infinite huah they expect when clattering life goes out; their heart 
I the play, and though for maanors' sake they show a 
ileaaant face their feeling belioB it. To think of the vast sarround- 
ngB of machinery makes them sick : they see no End, and loathe 
IS, Dead bodies look more at home than they ever did 
' the drill of Art is over there, we see an air of amnesty to 
»tl effort, and of standing at ease at last. Thus when men ai'e tired 
the thought of universal mechanism only tires them more ; instinct 
cries oat against reminders of work, and tries to come to rest. 

Again, to dissect a human body on a bright May moming, when 
le sun comes in like amber, is a distasteful task to a tired mind. 
I is so much more obviona to use our maaterlj powers of enjoying 
Life than to audit the various accounts that compose the fand. 
Q retracing our steps from the present high standpoint, 
inspecting the route along which we have worked oar way. We 
do not like the analysis, the barefaced exposure of machinery, 
e do not cai'e to look bm;k into the darkness of a very old 
tistory of tiring struggle and weary work : we live in the current 
"chapter, and the whole course of the tale is too heavy a burden 
for the conscionsness of one generation. Out of doors enjoying 
ourselves, or when reading wild rhetoric, we may pretend that 
Consciotisnesa cornea and goes at its own sweet will, an unrelated 
biit when we have travelled through the regions of a 
corpse we know better: the organism, thongh dead, speaks, and 
tells its own tale. Then regarding the ruina, we see too bluntly 
presented the blow of contrast, between the length of the ages 
taken to learn the Art, and the shortness of the Life enjoyed : this 
outs and bruises oar humour, and drives a ploughshare through 
affection. B«tui'ning from the sight of death into the open air a 
■osvi present is made as, as we see Life going oa fresh and bright, 
unconscious of the aaderlying tragedy. 

1 rule it is only young people who like machinery with a 
zest ; afterwards the contemplation seems to affect people with 
a colder touch. Perhaps it is partly on this account that, an the 
■world grows older, it takes to children more and more ; their 
gestures breathe Hope, they are fresh to the play, and the air is 
infected with freshuess. 

But besides this old-established aversion to machinery, there is 
another, oftfiner seen in women than men. This is the objection to 
" interference with Nature," with a view to making it better. It 

• Momola, Oi. 15, Ilk. 111. 



•50 ExpreM Trains — an Apology. 

arises from instinctive knowledge of how delicate a complication a 
living thing is, and a feeling that only godlike skill shoald lay its 
hand npon snch art. Bat it is really appreciation of mechanism 
that is at the bottom of it, the consciousness, founded on experience, 
of the worth of a hnman (or other) organism, and the dread lest 
fools should rush in where angels fear to tread. This feeling, which 
every one must admire, opposed for some time the use of anaesthetics 
as an aid in childbirth, has put a veto on many sanitary suggestions, 
and has given force to the outcry against vivisection. We quote 
Shakespeare's description, when Perdita is explaining to Polixenes 
why she offers him "rosemary and rue," although it is hardly 
autunm and other flowers are out : — 

Perdita. ** the fairest flowers o' the season 

Are our carnations, and streak*d gillyvors, 
Which some call nature*s bastards : of that kind 
Our rustic garden's barren ; and I care not 
To get shps of them. 

Polixenes. Wherefore, gentle maiden, 

Do you neglect them ? 
Per. For I have heard it said, 

There is an art which, in their piedness, shares 

With great creating nature ! 
Pol. Say there be ; 

Yet nature is made better by no mean 

But nature makes that mean : so, over that art 

Which, you say, adds to nature, is an art 

That nature makes. You see, sweet maid, we marry 

A gentler scion to the wildest stock ; 

And make conceive a bark of baser kind 

By bud of nobler race : this is an art 

Which does mend nature, — change it rather : but 

The art itself is nature. 
Per. So it is. 

Pol. Then make your garden rich in gillyvors, 

And do not call them bastards. 
Per. 1*11 not put 

The dibble in earth to set one slip of them : 
No more than, were I painted, I would wish 
This youth should say, 'twere well ;" 

Agreeing as we do with " this youth " (Florizel) that everything 
Perdita did was right, we must accept both her opinions, the " so it 
*^ is" with which she allows the argument as much as the charming 
indignation with which she returns constant to her first conviction. 
We admire her for the clean simplicity of health in what she says, 



Express Trains — an Apology, 51 

c^nd would rather she did not change her views. Her sentiment is 
& fine safeguard against the quackery of grafting cast-iron social 
schemes upon a world of flesh and blood : this unconscious caution 
of women's nature is what saves the world from the ludicrous effects 
tihat might otherwise often occur. They shrink from the "uncanny,** 
from a brutal mechanical mixture instead of a real combination of 
"nature ; because they feel there can be nothing lasting in the result, 
xio interlacing alliance of force, but an obliterating suicidal conflict. 
This sort of " art," that ** shares with great creating nature " with- 
out the least real partnership, will endorse Perdita's scorn by the 
'barrenness of its results. 

But though Perdita spoke nicely as a girl, for men there is the 
other aspect of the question to be embraced. They have to put 
their shoulder to the wheel of the world's progress. Nature rises 
t>o higher things on stepping-stones afforded by herself: the share 
"we take in this great " creating " process is to keep trying, till pre- 
sently we find an opening throagh which nature is released ; we set 
^reat natural tendencies — blind as they are powerful — at liberty. 
"This is the art which does — when honest men are its disciples — 
Tnend nature, and change the face of the world for human beings : 
** but the art itself is nature." If our art however is unhappy 
enough to breed "bastard gillyvors" which are only monstrous 
a.bortions, they will suffer neglect by Time, and soon die out ; and 
if when the complexion of humanity seems pale we can do nothing 
tetter than touch it superficially with a dead varnish like the 
* * paint " that Perdita pictured on her face, the rubbing of cruel 
:£acts will soon take it off* again. The real art is a different thing from 
artifice, and requires honest apprentices. There are no particular 
:£omiul80 by which to ensure success in it ; it seems to be vigorous 
in a soil where human warmth, straightforwardness, and patient 
i^ense abound. It does not object to higher latitudes. 

Having now considered the two great reasons of a cold attitude 
t^owards Mechanism (we need not stop to answer that objection 
"which has attached to the word ** mechanical " associations of red 
"tape, fixity, want of variety, and other stigmas : if men were only 
^s susceptible to improvement, or progressed with as much variety, 
a,s the machines they make), the attitude itself begins to look very 
. touch like the " shying " of a horse. Coming round the comer 
of the nineteenth centuiy, men were startled by an outburst of 
toachinery ; but, taken gently up to face it, they sniff and find 
there is nothing uncanny after all. 

Yet some people are heard to express a fear that before many 
years *' the very air will be thick with machinery ! " Is it not filled 
with it now P outside us, as far as the east is from the west, and 
within us, in every blood corpuscle or nerve-cell, the whirr of 
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mechanism never ceases. Does it trouble ns P only when it goes 
wrong. We notice it about as mach as the weight of that air which 
presses hard upon every inch of onr bodies. What we do notice is 
the consciousness it brings : that bright silver which onr bodies 
extract from the lead of Existence ; that dazzling steel which flows 
from the organic "converter," and was once imprisoned with 
underground clay ; that symmetrical pattern so prettily weaved 
from a yam that was out-of-door flufE or discarded cocoon ; that 
steady stream of glossy paper got from the very chaff of the 
universe. We enjoy the finished articles, but disdain recognition, 
of the works ; we are obsequious to the fortune, but too refined to 
remember how it was made. 

Lastly, the man convinced against his will will not sit down till 
he has significantly asked. Is this the whole account of the matter? 
is this a real portrait of Life, or a pretentious caricature P We 
know what he means, and what he misses ; yet we think the 
outline is tberC) the family oharacteristics, the general likeness. 
But to put the colour in, and run a rich reality of expression over 
the face, we can give no help beyond a few fragmentary hints. 

" 'Tis Love that makes the worlds go round." 

This is the first bit of insight, a saying as trustworthy as it is 
familiar. The second is a remark of Wordsworth, one of Nature's 
most intimate friends : — 

" We live by admiration." 

The third is that much-abused assertion which we learnt to dislike 
in our copy-book days, 

" Where there's a will there's a way !" 

With these three hints for clues we are led further towards the 
heart of things than with volumes of explanation. For though we 
shall not find " love "in the great stir of inorganic activities, yet 
there we shall see the same disposition of units and the same 
attitude of bodies towards each other which in ourselves we call by 
that name. A longing to get together, a universal greeting 
tendency, pervades every atom of the universe ; from this oonie 
planets and caucuses, and the thousand kinds of commodities that 
load our ships. 

And is not ordinary organic life (to say nothing of our own) 
kept up by those warm pulsations of Existence which, when they 
happen in ourselves, we call "admiration ? " The bees so busy in the 
sun, the birds ecstatic in the April air, the horses rolling on the 
turf, the cattle in the shade enjoying their ruminant ease, the 
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jTagraat larch bursting out in buds of irrepressible growth, the 
hedges radiant with health beside the roads, the wild rose opening 
its lovely tints, — are not all these varieties of life sustained and fed 
by that response to the external world, that delight in their sar- 
ronndings, which is admiration ? As for ourselves, we owe our 
existence to some previous admiration, and therefore literally do 
live by it : also the stronger that admiration was, the greater the 
power of life ; while again the more we admire the more we live. 

The third quotation gives a glance down the avenues of Evolu- 
tion. K love and admiration — or something simpler but akin to 
them — ^possess every bit of stufE in nature, we need not wonder at 
the fact that a way has been made from molecules up to men. For 
as love and admiration generate " will *' in us, so their analogues 
occasion *' energy " in the outside world ; and there is then no lack 
of ways and means for moving towards the common end to which 
all individual things are by a common disposition impelled. But 
the end keeps retreating ; for as motion along the paths of energy 
brings greater reward, so a greater energy is born, and this impels 
to swifter flights again. 

Thus love and mechanism seem to be inseparable, beginning 
together and advancing by means of each other. New love creates 
better mechanism: and better mechanism brings the power of 
greater love. Cymon was transformed by meeting Iphigenia : and 
while the seeds of plants are left to the mercy of bird or breeze, 
the human mother — ^not from greater kindness, but from greater 
ability — remains a mother till death. Love is the monarch of all ; 
and Mechanism his queen. 



Finule. 

There are spots on our English railways where the line is 
eloquent ; the stones and " sleepers ** seem to speak. 

If anyone would like to contrast certain triumphs of men over 
Outside Nature with certain failures to manage inside nature, let 
him take a look some fine morning at those Westminster slums — 
not a stone's throw from the Houses of Parliament — ^where fate 
has rolled men into gutters, where rents kill modesty, and so dirt 
and disgrace are accepted good-humouredly as a matter of course — 
and then, turning his back on this, let him rattle up to St. Pancras 
in time for the 10.35 express, and by five in the afternoon step out 
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in romantic Westmoreland.* When he ha« had some food, he 
should retrace his steps by rail np the ascent to Hawes Junction. 
Strolling out there on the shadowy hills as the sun begins to set, 
he has come to a gathering of pure Nature, and he stands alone 
with an assemblage of mute mountain-peaks. A little later, having 
walked to the top of the watershed, where rivulets rustle down 
the rocks, as he waits in the shelter where the Ure and Eden rise 
together, except for the faint crackling of the limestone crags he 
can almost hear the moonlight fall upon the stillness. Beside him 
is the railway, a strange intruder, and Bow Fell looks down calm 
on this triumph over difficulties. Then there issues an earnest 
uproarf from the milk-blue mist where Kirkby Stephen lies some 
miles lower down, and soon he sees three red lights diminishing 
past him till they vanish in the tunnel on the south. 

At another part of the Midland route to Scotland, the land- 
scape is almost audible with expression. Between Carlisle and 
Hawick we have to climb 950 feet of the Lowlands, and get over 
forty-six miles, in an hour and five minutes. When we leave the 
curves of the Esk, and run into higher Liddesdale, as we steam 
with disciplined hurry up the sheltered slopes of this once inter- 
national valley, pe«t the sheep feeding undisturbed in the sunshine 
that entertains the silence of the region, like boys who come home 
after a long absence to find the same old furniture and mantelpiece 
changed because they can now see over it, or get their chins above 
it, so we from our modern rapid seat regard the unaltered hills, 
while we charge along the open scarp of moor above Newcastleton 
up a gradient of i in 70 [for 8 miles in succession] with unbroken 
wind. And Mr. Smiles, speaking from the other end of the 
ancient boundary, where the Tweed and the North Sea foam 
beneath the Border Bridge, re-echoes this sentiment : — " The 
" warders at Berwick no longer look out from the castle walls 
" to descry the glitter of Southron spears. The bell- tower, from 
" which the alarm was sounded of old, though still standing, is 
" deserted; the only bell heard within the precincts of the old 
" castle being that of the railway porter announcing the arrival or 
" departure of trains. You see the Scotch express pass along the 
" bridge and speed southward on the wings of steam. But no 
" alarm spreads along the Border now. Northumbrian beeves are 
" safe. Chevy Chase and Otterbum are quiet sheep-pastures. 
^' The only men-at-arms on the battlements of Alnwick Castle are 
" of stone. Bamborough Castle has become an asylum for ship- 
" wrecked mariners, and the Norman keep at Newcastle has been 

t Appleby, arrive 5.20. 

X 8 P.M. up express from Carlisle. 
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" converted into a Museum of Antiquities. The railway has 
" indeed consummated the Union."* 

If we stand on the High Level bridge at Newcastle, the wind 
that blows up from the shipping below is charged with a melody for 
which the rumble overhead makes a fitting accompaniment. The 
tale of change is told here with dramatic power. The mountain- 
stream beneath us is itself transformed; once a broad shallow 
that a man could ford (not msaij years ago), it now affords depth 
for the lieaviest ships. Away up on the northern bank the Roman 
Wall lies hid, dead as a forgotten habit, its arrowy route just marked 
by a burial heave of the turf. Before ub stands the massive Keep, 
with sturdy Norman walls; the traias of the North-Eastern are 
scrunching on the curve within a yard of it ; Stephenson's engine 
looks down on Elizabethan gables ; behind ns the steam- tram and 
its noisy bell prepare to climb the Gateshead hill. From the mile- 
long frontage of those world-known works that edge the water on 
our west a steamer starts for Bilbao ; as we follow her down the 
seven miles of shipping to the sea, looking back on the land the 
echoes of the past resound. We recall the early dates of our. 
railway calendar :-— how the wooden-way was laid with iron, how 
in the October of 1812 Hedley tried his tubs with men at the 
handles inside Mr. Blackett*s grounds, then made his first locomo- 
tive by February, 1813, smd by May of the same year had a 
successful one at work; how in 1814 Stephenson's first was— thanks 
to Lord Ravensworth — constructed ; how Mr. Dodds provided 
funds for a second, turned out in 1815, which was a better copy 
of its Wylam parent ; how Mr. Losh helped him to patent improved 
rails in 1816 ; how, after stubborn (Hsappointments in planning the 
Darlington line, in 1819 "a new survey was made, avoiding the 
" Duke's fox-cover ;" how Mr. Edward Pease and some other friends 
of the world saw the Bill through Parliament in April, 1821 ; how 
in 1823 power was obtained to use locomotives (for goods traflSc), 
and an amended line begun ; how Stephenson and Pease started 
their engine-factory at Newcastle in 1824; how the Stockton and 
DarHngton line was finally opened in September, 1825, the engine 
drawing 38 wagons of passengers and goods; how, nevertheless, 
after two years' experience, the Company were so dissatisfied that 
they were on the point of reverting to horses; when in 1827, 
Hackworth, a former workman of Hedley, made them the " Royal 
" Gkorge," with Hedley's return-flue ; how in 1828 the multitubular 
boiler was patented in France by M. Sequin, and the same idea 
suggested to Stephenson by Booth in 1829 ; how acting on these 
ideas Stephenson won the Rainhill contest in October, 1829, and 

• Lives of the JEngineerSt vol. iii, p. 415. 



56 Express Trains — an Apology. 

railways were now a certainty at last ; — and how all this was don^^ 
quietly in the conntry, 300 miles from London, nnaided hy Govern- ^^ 
ment — these incidents of sixty years ago sound clear above the 
tnmult of the times. It is a comfort to remember that these things 
were a common Gentile success, worked ont not by men who 
believed they were favourites of Providence, but by Englishmen, 
who, breathing the air of a keen coast, and familiar from infancy 
with the doing of difficult deeds, came to look upon the future with 
a natural unquestioning vigour that brought it within their grasp. 
It is this feature of the achievement that makes it a gold medal for 
sibsequent workers, — and imparts a warm touch to the easterly 
wind as it blows across the chill North Sea. 

Continuing south by the " East Coast Route,'* crossing deep 
ravines where the trees hide the water, curving suddenly over the 
bird's-eye view of beautiful Durham, and running along till we 
lose the leisurely Wear, three-quarters-of-an-hour brings us to busy 
Darlington, where even the Scotch express pays a tribute of three 
minutes' stop. Here is the old focus of Stephenson's first labours, 
, and the pioneer line still faces the traveller to Stockton, the same 
as sixty years ago, only now an unnoticed item in the crowd of its 
descendants. But the surrounding district has passed since then 
through a wonderful transformation scene : Middlesbrough spreads 
her streets of sixty thousand souls over ground that was then a 
swampy waste, and the shifting estuary is now a compact harbour 
The flames of towering furnaces watch through the night, — 
pulsatiQg on the stillness of romantic Saltbum miles away — ^while 
from their fiery depths the native lias yields a ceaseless gift of iron 
to the iron resolution that is native too. The particular magic 
which has come over the mouth of the Tees seems appropriate to 
the spot where the railway spell was first put forth. 

Fifty-four minutes through a tranquil plain, and we bend in 
beside tiie Ouse to an exquisite picture. There is half-an-honr to 
wait at York, the whole of which need not be spent inside the 
refreshment-room. Outside, at the northern end of the platform, 
is a sight as moving to an ordinary man as it is striking to an 
artist. Facing us are the old town, and older river, and the gray 
Minster broods unvexed over the history of two thousand years. 
The Yorkshire fields lying level around, the blue stream, flowing 
tranquilly past the shadows of bridges and ancient irregular 
houses, the massive tower, aloft with circling birds and sunshine, 
the narrow old streets half hid by gables, the hillocks of red-tiled 
roofs in various tints of age seen softening through the city 
smoke, and the open plain beyond, stretching quiet in its own 
fertility, except where here and there the sun-light shows an eager 
train on one of the modem tracks that intersect its green expanse 
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-tliis picture has a special charm when we turn and contrast it 
"^^th the busy stir of the platform. The weather-worn cathedral 
«Vnd the brand-new station are the two rival objects; but though 
Outwardly unlike they are in sympathy with each other. Both 
%liow a belief in possibilities ; the first, an early one, which, feelinf^ 
"only that there wa>s a responsiveness somewhere outside, stretched 
tipwards to the sky; while the second, a thousand years later, 
finds hope at its elbow, and so its work is diffused upon earth. 
An equally earnest energy may have planned the two, but the 
change of investment is caused by the arrival of definite know- 
ledge. We look out again on the heirloom of St. Mary's Abbey 
and the older Roman arches, and the plaintive part of the sugges- 
tion dies away before the dozens of ruddy children who expatiate 
on the soft turf or run for hide-and-seek behind the ruins. Their 
healthy laugh rings out with the everlasting freshness of the race, 
as it comes back from its dip in Lethe, — ^while the blue water 
keeps on its patient way to the Humber. 

Put time is up, and we must leave this station, one of the tonic 
Bights of England. The guard blows his whistle, the eight-foot 
-wheel of the " G.N.R." revolves, the last smoker is shut in, and in 
ar few seconds the " Scotchman " is straining away into distance 
as if nothing else were worth living for — ^just like a lover, with 
single-minded enthusiasm. Those who remember this express at 
York in the icy winter of 1879-80, when the few travellers who 
-were not thawing themselves at the waiting-room fires used to 
stamp up and down a sawdusted platform under a darkened roof, 
-while day after day the train came gliding in from Grantham 
-with " couplings " like wool, icicles pendent from the carriage 
eaves, and an air of punctual unconcern, or those who have known 
some of our other equally sterling trains — these will hardly mind 
if friendship does let them drift into exaggeration when speaking 
of expresses. Who ever admired any living thing without describ- 
ing it in terms a little extreme ! From the weakness of such a 
** personal equation " no honest man need ever pray to be delivered. 
And to those who think this praise of expresses too arrogant and 
disproportionate, it may always be replied, What would England 
be without them ? It is difiicult for anyone living now in the full 
sunshine of the fait accompli to have too much appreciation of 
that change concerning which calm Mr. Edward Pease, up before 
the dawn, made this pithy remark, " Let the country but make the 
" railroads, and the railroads will make the country."* 

The country did make the " railroads," and we have tried to 
show how they are making the country, — a happy illustration of 

• Smiles's Lives of the JSn^ineers, vol. iii, chap. xvi. 



58 Express Trains — an Apology. 

that art which Perdita mistrusted. Thej are persaadiDg into a 
living whole with one heart and mind those insular insnlarities that 
used to keep every part aloof from the rest. Individuals will have 
more happiness because they will enjoy a national as well as an 
individual life ; and the nation will be something to be prouder of 
when the entire life within it pulsates in one harmonious wave. 
Concerted music gives more pleasure than discordant strains : we 
have been listening now to the orchestra '* tuning up;" and to some 
people there is in this preliminary a special fascination (like the 
charm that hovers round girls just new to their teens), for they see 
the Future coming into focus through the present, they scent the 
summer in the spring, they catch chaos shifting into creation, in 
short they see a living thing in the very fact of hecomingy — which 
is the fact of facts, the quintessence of consciousness. 

But we have overshot our platform, and must come back a 
little. Bradshuw is the score of a symphony that goes on day and 
night in the present. Let us look at this score. 
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^KQLisH Express Tbaiks : their Ayerjlqb Spebd, Ac, mth 
Notes on Gradients, Long Runs, <fcc. 



Befinitum of " Exprena'^ 

object of this paper is to g^ve an account of the Express trains 
^^^^ in England. We must therefore first decide by what tost wu 
^^ak of a train as ** express." 

The words ^^ journey -speed " will be used to denote tlio avorago 

^-^Unber of miles per hour, stoppages included^ by which a tniin 

^^vances on its journey : e,g,^ the Great Northern " Soot<)hninn ** 

^^^aches Edinburgh nine hours after leaving King's C^roHS, a 

distance of 392^ miles ; Hr journey -speed is therefore 43 j miles per 

lour, or, shortly, ** j.s. = 43I." 

Now on examining the various passenger trains in Ktigland, wo 
shall find that though there are individual trains with '^jounioy- 
" speeds*' of every gradation from 15 to nearly 50 miles an hour, 
yet these arrange themselves naturally in three thickest cIuHiurs : - 

Miles per hoar. 

f" Stopping ^* 1 Stop ovory, or nearly ovory 

^ ^ L trains .... J Btation 
Trains with a flrrogular in nmUuMl, w)nie- 

journey-speed * 30^35 ** Fast" (\iiio< times Koveral stops, tln»n a 

of about [ long run, du;. 

40 1 Long b|^m)11b of running) uo 

^ and upwards J lounging at siaUons 

that is to say, trains with journey-speeds helwetm 25 and 30, or 
between 35 and 40, are a thin percentage of those with jourru^y 
speeds of 15 to 25, 30 to 35, or 40 and upwards. 

Secondly, if we look at all those trains which the ComfMnicM 
themselves designate as ''express," we see Uiat Hoven-eightlm of 
the aggregate have journey-speeds of ''alx>ut 40 and upwards;'' 
some small Companies it is true call trains ''express'' Cthe Hrightrm 
is a great offender) whose jf/umey-speed — on ordinary gra^Jieniif— 
is as low as 37, but the total numV^er of such trains is ntlailvitly 
insignificant ; others again Tthe Great Western, Gr<;at Kastf/m, and 
North Eastern) exhibit a few mongrel njf&nmeuH which try U) l>c 
both ** stopping " and " express ;" but the vigorous northern c^^m- 
panics have sharp lines of demarcation. 

Thirdly, the public mean "express " to mark distincti^/n. But 
those who are familiar with English railways will a/lrnit iliata train 
running over an average sample <A our gra^lientu and in onittiArj 
circumstances, does not deserve distin/.'tjon unless iU joam/^y'Speed 
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is np to 40.* Now and then, where gradients are exceptional, — 
crossing the Pennine or over the Lowlands — ^we find a train with 
jonmey-speed as low as 37 or 36, and yet it mnst be called '* express," 
because it keeps on and does all that can be done ; in fact these 
runs are often the most admirable. Also, when other eircumsianees 
in the running of trains are not ordinary, as on the North Western 
where unusual stops occur at Crewe to make-up or break-up Liver- 
pool and Manchester portions, or as on the Brighton and Ghreat 
Eastern at Groydon and Totteriham respectively, where delays are 
inevitable for uniting or detaching the portions allotted to two 
London termini, — ^in cases like this, happily less than 10 per cent, 
of the whole, a train is still '* express '* though its journey-speed is 
only 39. 

If then we draw the line of our definition where the trains 
themselves leave us most room, where the best Companies agree 
with us, and where it falls in with the general understanding, we 
see that an '* express " is a train whose ^* joumey-speed^** under 
ordinary conditions, comes up to 40 miles an hour. 

But, carrying out the spirit of this definition, which is simply 
to include all first-rate trains, as we have to allow for these cases 
when either gradients or other circumstances are extraordinaiy, 
our definition becomes 3-headed. 

And so the trains collected and averaged in this paper will he 
either — 

( (a.) The general rule ; those which run under ordinary oonditiofiii, and 
attain a journey-speed of 40 and upwards. These are about 85 per 
cent, of the whole, 
(ft.) Equally good trains, which, having to face exceptional ffradientt, 
\ only attain perhaps a journey-speed as low as 36 or 37. These aie 

about 5 per cent, of the whole, 
(c.) Trains which, not on account of gradients, but through unusually 
long stoppages or similar causes, only reach a journey-speed of 39> 
These are about 10 per cent.f of the whole. 

No trains with a journey- speed less than 40 will be admitted 
unless the lower speed is caused by reasons (6) or (c). If it be 
asked why trains — running under ordinary conditions — witii a 
journey-speed of not much below 40 are excluded, the answer is 
that there are so few of them in comparison, and that the definitum 
is made accordingly ; having made it, we must stick to it for the 
sake of order. All the trains averaged have a journey-speed SB 
high as 40, except the small percentages which form classes (5) 
and (c). And the only trains absent from the following tnUflS 
which yet are known as **exp." on their own lines or in public 

* This only happens to be the standard just now ; in ten years tiie majority of 
trnins will probably have levelled up to a mile or two more. 

t 10 per cent, of the number, but not of the mileage, of the whole; Ibr mart 
of this class run short journeys. 
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Gstimatioo, are one or two of the North Western Matithesfer trains. 
Home of those to Yarmouth or Nancich on the Great Eastern, one 
or two on the Great Western and North Eastern, and five or sis on 
the Brighton line. 

" Eiaimng-aBeraffe" (r.a.)' 

The term " running-average " muBt here be explained. By 

this is meant the average speed per hour while aetaally in motion 

I from platform to platform, i.e., the average speed obtained by 

Tftedncting stoppages. Thns, the g-hour fup) Great Northern 

? Scotchman " stops 49 minutes on its journey fi-om Edinburgh to 

; Cross, and occupies 8 honra 11 minutes in actnal motion: 

" running- a vei-age " is therefore +8 miles an hour, or, briefly, 

a. = 48." The tabular statement for this train will thns 



Joomy- 



Edinbiu^h and IKIug'a Cross 



«3 



[_Digr » on — It must be noted that the " r.a." of a train will 
generally s em toe low to those who have travelled by it. This is 
partly b an the averse " is included the slow speed at 

starting and t pp ng or between ticket- platforms and the ter. 
minus, as well a an checltB due to cautious mnning through 
suburbs (this affects the Great Badem and Brigliton lines in parti- 
cular) and junctions, round sharp cnrves, over certain bridges and 
viaducts, Ac. But the disappointment is chiefly owing to the fact 
that few people notice the diminution of ipeed in running up 
gradients (it requires practice to be much affected by the difference 
between jo or j; miles an hour), while the brilliajit, though in 
consequence short, dashes down so impress the imagination (espe- 
cially as we often finish with this, large towns being on low levels) 
that the journey seems to have been mainly composed of them. 
The avei'age impression made on our consciousness is, in fact, much 
higher than would be made by the uniform continnanee of a speed 
equal to the average of the different speeds at which we have been 
running ;* thus tho calculated " r.a." comes oat a disappointment. 
This is strikingly shown in the case of the mnning between Carlisle 
and Hawick by the North Biitish. Here, when wo have once got 
np the iong ascent of ^ after Newcastleton, and, having passed the 

* It [b for this resaon that the Great Wastern "Dntfhinan " (ioceii'es its 
poBBcngerB in a ronvone way. Bctwren Pndclington and Swindon, on a. very < m ntli 
line tree from gradienta, the 55 inilcs from Taplow to Swindon are run within the 
hour, but as the speed ia an uniform it attraotB less atttution. luid moat people Hre 
surprised if tliej consult their walrheE-, 
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tunnel at the top, proceed to sweep down the descent at a pace thai 
seems fabulous, the impression of speed remaining with us at the t 
finish (repeated later when we drop on Edinburgh from the Fala ^ 
Moors) is so intense that we are incredulous of the fact that the^ 
running- at^ero^d has been only 42. 

This is because we forget that in making an ascent awaj frui U LM 
the earth's centre, followed by a corresponding descent nearer it^J 
we spend more minutes altogether than would have been requireoB 
for running, with an equal expenditare of work, the same numbe=r: 
of miles on a level. For s appose that an engine, which, worl 
as hard as it can, makes 60 miles an hour on level, comes to 
ascent. Suppose that while ascending, the earth annuls, am 
while descending the other side contributes, one-third of the speed- 
on a level, i.e., the engine goes up at one- third less, and corned 
down at one-third more, than 60 miles an hour. Going up at a 
speed one-third less, each mile must take cnie and a half times the 
number of minutes it would on level ; while coming down at a 
speed one-third greater, each mile is done in three-quarters of the 
namber of minutes it would take on a level. Half a minute is 
lost on each mile going up, and only one quarter of a minute saved 
on each going down : that is, compared with the same engine on 
level ground, one quarter of a minute extra is required for each two 
miles of the whole distance. Thus, spending more minutes than if 
the same distance were level, our running-average falls, for "running- 
" average " is the average space passed through each minute. 

Or, again, it is obvious we go up hill slower than down, that a 
10-mile ascent consumes more minutes than the lo-mile descent. 
And, therefore, even assuming that the extra speed added down hill 
is as great as that subtracted up, which cannot be in practice (see 
p. 105), still, as it produces its compensatory efEect during fewer 
minutes y it cannot recover what was lost to an equal degree during 
each one of more minutes. During every minute of the ascent we 
are dropping behind our imaginary rival on the level ; while during 
every minute of the descent we only gain on him in the same 
degree, — and there are fewer minutes in the descent. So the train 
on the level must, with an equal expenditure of work, beat us. 
Gradients exemplify the motto, "Heads I win, tails you lose;" 
but as the loss ends up so brilliantly (the station will be at the 
"bottom) y and the period during which the gradient was winning is 
several miles away, we are liable to miss the fact. 

And thus there is nothing paradoxical in saying that, oyer 
English gradients on a fair sample of a line (not on an easy bit 
like the North Western from Liverpool to London), we need not 
be surprised to experience a few miles at 60 miles an JtouTy even 
though the " r.a." be no higher than 44 or 45. The " Dutchmaji " 
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and the Scotch express over the North Eastern ought to maintain 
(as they do) a uniform high pace ; but, as a rule, the log of our 
fast trains consists of long (measured by time) pulls up hill at 
25 — 35 miles an hour, shorter spins of 50 — 55 on the level, and 
still shorter dashes down hill at 60 to 70 miles an hour; and a 
" running-average " of 45 in England is generally a very smart per- 
formance. Abroad such things never occur, except once or twice in 
the United States (chiefly on the Philadelphia and Reading line). 

The "r.a." is the skeleton that gives us the outline of the 
speed ; but this must be clothed in each case with the details of 
local knowledge concerning hills, junctions, stations, tunnels, (fee., 
if we wish a real flesh-and-blood picture of what takes place in 
practice.] 

Proceeding now with the definition given, i.e., admitting no 
trains with a journey-speed less than 40 unless they can plead 
something exceptional en route, we shall examine each* Company 
in turn, and see — 

1. The number of distinct " eapress " trains run by it, and the 
average of their — 



(a.) Times on journey. 
(6.) Joumey-speeds. 



(c.) Minutes stopped on way. 
(d.) " Running-averages," 



2. The resulting express servicef between London J and the chief 

towns on the Company's route, i.e., the number of journeys 
to and from London per day at express speed. Also the 
averages for these journeys. 

3. The Long Buns made daily, i.e., runs of at least 40 miles in 

length, and done at a running-average of at least 40. 
Their averages. Also the longest and quickest of these. 

4. The express mileage, i.e., the total number of miles run by 

trains whose journey-speed satisfies the definition of 
" express." 

5. The log of its best express. 

6. The gradients over which this running is done. 

^^^^ we conclude with tables of the summary under each head, 

^ * The Lancashire and YorJcshire is the only great Company with no 
, Expresses." This is owing to the frequency and geographical situation of its 
^^^tis, which hug the sides of the Pennine. In Ireland Uiere are none. 
- . "f" The express tervice of a given town may of course be much greater than 
iJ^ti afforded by the trains run on its own account. Thus between Bughy and 
^^^'^ton there are 50 express journeys, contributed by expresses run on account of 
^^^tland, Ireland, Liverpool, Manchester, and Birmingham. Rugby itself would 
^^^dly gfet one, so with Peterborough, Derby, &c. 

} As a rule the number of expresses between any two towns is synonymous 

y^th the number of London expresses whose route lies through the towns. Except 

^^tween Liverpool and Manchester, and between several places on the south- 

^^em fork of the Midland, there are in general no independent local expresi 

^08. Bat there are scores of ** fast." 
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giving also the time of the qnickest express between London anc^ 
each of the most important towns in England. 

Before beginning, a few words as to the reasons for which oar^ 
expresses are ran. The North of England, which created high speed, ^ 
is still the chief occasion of fast trains. Lancashire and York- " 
shire are responsible for the majority of our best expresses ; and 
these are better than they might be becaose of London being at 
an extremity of the island. It is often an object with business 
men to go there and back, with time for action there, within the 
limits of a day. Hence, as the stirring towns in England are so 
far north, high speed becomes for them a necessary of life, and 
then a commonplace for all. 

The distribntion of onr chief expresses (over the main rentes) 
may be ronghly stated : — 



Betveea 


Namber 

of 

Dutinet 

Expresses. 


Com- 

[Hllllff- 


Ronbj 


S 
T 


"Liverpool and Manchester the 

99 andl 
London J 

Yorkshire towns and London * 

„ themselyes.... 

Lane, and Yorks. and Scotland 

„ S.W. of 

England t/ 

Leeds and Derby, local 

^L*pool and Buxton (business) 

cotland and London (through) 
limunirhanL and London 


re are 

9} 

ft 

99 
9} 

99 

9» 
)9 

19 
99 

99 

99 

99 

91 

91 
99 

9) 

99 
99 
99 

99 

99 


5* 

48 

26 
12 

7 

IZ 

4 

2 

9 

7 

11 

6 
8 

16 

4 
18 

7 

6 

4 
16 

15 


2 

4| 

3 
1 
2 

1 

1 

1 

3 
2 

1 
1 

1 
1 

2 

3- 

2 

1 
1 

2 


M.S. & L. and N.W. 
N.W., Mid., GJf., 

G.W.B. 
(J.N., Mid., GJE. 

N.E. 

Mid. and N.W. 

Biid. 

Mid. 
Mid. 

G.N., Mid., N.W. 
N.W. and G.W. 


A 
I 

I 

c 
c 


r Cambridge itself and London 
[ „ Norwich and London^ 

[Colchester, &c., and London { 
[ Ipswich, &e.y and LondonJ .... 

' Sussex seasides and London ' 

(business men) 

, Kent seasides and London .... 

iondon and ports for Continent.. 

„ Exeter (for S.W.).. 
,, Bristol itself 


G.N. 
G.E. 

G.E. 
G.E. 

L.B.&S.C. [S.E.nms 
one, St. Leonard's] 
LCD. and S.E. 

L.C. & D., S.E., and 
G E 

G.W. and L.& S.W. 
G.W. 


reland and London 


N.W. 


Glasgow and Edinburgh them- 1 

selves 

!rewe or Bugby and Euston§.... 


CaL and N.B. 
N.W. 


313 


— 





* Not counting through Scotch trains. 

t Liverpool and Derby, 4 ; Hull and Milford, 4 ; York and Bristol, 4. 

X Mojst of these are on account of Norwich or Yarmouth, but are not 
express the whole distance. 

§ These are meant for expresses to Liverpool, Manchester, or Birmmgham, 
but are not fast enough all the way to be entered in these tables. 



The oompaniea that r 
nmge themselvos thus : 



ixpreaa" uro 14 in number, and they 



The Great Weatenil , ,, ... .. ,. 

The G«.t m^Unx } ^""' "'^'' "^'^ '™- 

The threegroatroutu* norlhwirda: tho QreU, Northern, Uiilluid,knd Nt>nh 

Weeleni. 
The two Kngliih and three Srotch which b^lp trork Ihs noMhrm Iniffle: 

Miuii.-hKM«r Sheffield and Lincolnnhire, Nurlh ICutom i CalnlumBn, 

North Britieh, kiul Glaigow k South Wvttoni. 

We shiill begin at the hottom. oF En^lmiil and work upwards ; 
and, speaking generally, as W6 go north wo find hotter porfurnin»0(«. 

We take the ceuBUH of atlf the '" expreiia " trains ruiiuinK in 
England during the summer aoason of ISS'X i.0., thoso given in 
" Bradahaia " for August, 1683. In winter there ta a falling off on 
some lines, chiefly those running to Scotland, or thosu serving 
fashionable seasides; but the faatest trains do not alter for tho 
winter weather. There is altogether about 10 per cent, losa 
express mileage run during wiuter than in summer. [No (lifTorpnw 
on the Oreat Weslera or tliu 4 Saalktrn linM i 5 oip. I.wi uii Hip Hmil 
Sattem; 4 each leas on the Orrat SorlktVH, UiiUand, nnd North H'tilmn no 
difierence for the M. S. J[ L.i 4 Icm Tor tho Sorik JCatlrm 1 i In* fur oaoh of 
tUe three Scotch liuei. 'I'otiU, 17 traiiu Mid 4,100 MiJM 1«h, out of 40J tiaia* 
and 41,000 milcB,] 



LONDOIf AND SOUTH WESTERN. 
Dittinat Expreuet, 



Mil» 


..™. 


Bumbw.* 


t™». 




Sioppod. 


!r: 


■ !ii 


Wftteiloo and Exeter 


a (1 up) 


4 10 


4H 


,8 


441 




[A1bo4J'o*( 


4 35 


a7t 


!7 


4li] 



• Vp Bud down reckoned acparately \ when the numbers each way are the 
aams, the joint Gj^iire ia aiiuply staled ; when more one way than the other, it ie 
stated in a bracliot. 

t The S.op.m. from King'i Cross and 7,50 p.m. from Euston are not rouoted, 
■a they are only " grouae " traine, which run about a month. 

Sole.— the working table* of the companies are the authority for correct timet 
and dittancet. " Bradshaw " ia wondarfully nceurate for such a rnnaa of details. 
but occftsioually little en'ora (eapecially of diatance) perelat in type uunotirad. 
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These three Exeter expresses are the only ones ran bj the 
South Western. There is not one to either Porismauthj Soutk- 
ampton^ Bournemouth^ or Weymouth. The quickest to those places 



are: — 



Miles. 



if j Porttmonth,') 
^^*l (Pop. 127,00c).' 
7 9 Soutnampton . . . 

1 1 <i Bournemouth .. 

i45i Weymouth .... 



(»p) 

(down) 
(down) 
(down) 


T\mt. 


looniej- 
Spced. 


H. M. 
1 << 

^ 4* 

3 9 

4 


381 

38i 
36} 
361 



(8 arermge about 2*18 » 32^ 

joumej-speed) 
(10 ftTenge about 2*21 *» 33I 

joumej-tpeed) 



* In the year 1848 the quickest ran in i hour 50 minutes. 



Express Service between London and Chief Towns {provided by Express 

and Fast Trains together). 



Miles. 



i7ii 

83* 
47f 



Between London and 



Exeter 

Salisbuiy ... 
Basingstoke 



Mmnber. 



3 a up) 

4 (1 up) 
13 (6 up) 



Time. 



H. M. 
4 10 
2 3 

1 81 



ATerage 



Jonrner- 
Speed. 



4«* 



Minutes 
Stopped. 



18 
7 

8 



Bunnii^- 



44» 

43 

43 



Long runs (by express and fast) : — 

There are 13, averaging 47-J miles, 
at 44f mnning-average. The 
longest and quicJcest is from 
Yeovil Junction to Exeter 
(ticket platform), 48 1 miles, in 
63 minutes ^ 46-J- mnning-ave- 
rage. (By three down trains) 



3 Exeter and Yeovil 

4 Waterloo and Basingstoke 
>• 6 Basingstoke and Yanxhall 



13 



Express Mileage. — Heckoning the three expresses and the Long 
runs of the fast trains : 890 miles, with a running-average of 44. 

Gradients. — The London and South Western Railway is almost 
level to BoMngstoJce, and gets steeper as it goes west, having 
10 miles steeper than -g^ between Basingstoke and Salisbury ^ 
19 miles between Salisbury and TeovU (nine are ^hs or worse), and 
35 miles between Yeovil and Exeter (eighteen of which are tJ^ or 
worse). From Basingstoke to Southampton is one gentle ascent 
and descent. The ** direct " route between Woking and Portsmouth 
is very steep (Haslem^ere, the summit, 460 feet), as out of 48 miles 
26 are steeper than ^^, 10 of them (4 on end) being j^^. 



IfflM. 



47* 

83* 
118 

122} 

i7ii 
171* 
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SUiions. 



Waterloo dep. 

Basingstoke arr. 

AndoTer Junction dep. 

SaUsbniy 

Sherborne 

YeoTil Junction 

r Ticket platform 

Exeter < 

L Queen-street 

Journey-speed = 42 i. 
Bunning-ayerage » 45. 



6 33 



Time. 




Speed between 
Stationi. 


H. H. 






2 30 


} 


45* 


3 33 

3 36 

4 


J 

} 


4H 


4 a 
4 26 


} 


43 


4 3* 

5 18 


} 


45 


5 >9 






5 ^6 

5 *8 

6 31 


p 


46i 


6 3* 







* The other (foi&n express is similar to this, but the up lakes 4 hours 
24 minutes, stopping 24 minutes. These Exeter expresses are continually 
undergoing slight alteration, but keep the same average. In 1879 the quickest 
time was 4 h. 4 min. 



LONDON, BRIGHTON, AND SOUTH COAST. 

This line has no chance of doing great tilings with sncli a 
short course, but it may be called a very smart line for speed, if we 
consider the large proportion of suburbs in most of the long runs. 

The Brighton is remarkable for the exceptional number of very 
^ood trains it runs, whicb yet are not "express." As it is the 
shortest of our lines, the same items which so lower the " r.a." on 
any line must here make a larger proportional effect. But in these 
tables we are noting results rather than merit, — the mere fact of 
quick locomotion. Perhaps we may say in fairness that the 
16 trains shown here as "Fast," would, if the Brighton had a 
longer course, step up and swell its list of " expresses." It would 
then show a list of 30 short expi*esses; but this would still be 
disfigured by the old-fashioned exclusion of thi/rd-class passengers 
from all its best trains. 

The expresses on this line are often exceptionally heavy trains. 
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Distinct Expresses. 





Between 


Namber. 


Ayerage 


HUei 
















Time 


Journey* 


Minutes 


Running- 










E^pced. 


Stopped. 


Average. 








H. H. 








50* 


Lond. Bridge and Brighton 


4 


I 10 


m 


-i 


43f 


50J 


Victoria and Brighton 


4 


I 16 


40 


2 


41 


50 


London Bridge and Lewes. 


2 (down) 


I 15 


40 


2 


41 


504 


Victoria and Lewes 


1 „ 


I 16 


89} 


— 


89} 


«5i| 


London Bridge and East- 1 
bourne J 


8 (2 up) 


" 34 


42 


2 


42}* 


«5l 


Victoria and Eastbourne.... 


1 (down) 


1 36 


41 


2 


42 




15 


averaging 


4Ut 


and 


42t 




There are also these Fast 














Trains. 















London and Brighton 


8 (2 up) 


I 22 


87 


4 


89 





„ Lewes, &c 


7(4 „) 


I 22 


86f 


3 


88 


60 


„ Worthing 

Express Service between 


1 up 


I 35 


38 


5 


40 




16 


averaging 


87 


and 


88f 
















London and Chief Towns. 












'1 
'sOff 


Brighton 


8 


I "3 
I 14 

I 34* 


41f 
401 


I 


48 


Lewes 


6 (down) 
4(2 up) 


I 


41 


65* 


Eastbourne 


41* 


I* 


42i 







* One of these, the 9.55 up, if we consider weight of train, sharp oarvet at 
Polegatey Keymer^ and LeweSy the junctions and suburbs passed in such a short 
journey, is the smartest express in the S. of England. 

t In taking these averages for the journey-speed, each journey counts as a 
unitf whether long or short, but for the running-average every mile counts at iti 
own speed. 

Long Runs. — There are 25, averaging 46 miles, at 42 r.a., 
(44 outside Croydon). Longest^ from Eastbonme to London 
Bridge, 65^ miles in i hour 27 minutes = 45 r.a. (9.55 up). 
Quickest^ London Bridge to Brighton, 50^ miles in i hour 
5 minutes = 461 r.a. (48 outside Croydon: 5 p.m. down). 

Express Mileage* 

15 express trains, running.. 815 miles at 42 r.a. (44 outside London) 
11 other Long Euns, making 45 5 



Total 1,270 



>i 



» 



41i „ 
41J „ 



Qradients, — Of the four southern lines the Brighton has the 
easiest track. The only steep hit is from New Gross to Ibreti 
Hill — 2^ miles of y^. There are three other ascents and deooents, 
on each side of the Merstham, Balcombe, and Clayton tunnels, all 
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tI^, each rise and eacli fall measuring respectivelj abont 8, 5, 
4^ miles. The remaining 1 3 miles are nearly level. 

Best Express. 

London Bridge 6 \^6\ running-ayerage (this is about 48 running- 
50! Brighton ........ 6 6j wen^ beyond Croydon), 



SOUTH EASTERN. 

The S. Eastern trains start from Oharing Cross, but on account 
of the delays caused by crossing and re-crossing the Thames to 
Cannon Street, the express journeys are reckoned as beginning and 
«nding at this latter station. 

The S. Eastern and the Chatham & Dover run 7 expresses each 
l>etween London and Dover, and 2 each between London and 
Mamsgate, &c. The S. Eastern also runs 2 more Continental 
trains between London and Folkestone, and the Chatham & Dover 
2 between London and Queenboro\ but these latter are not " express." 

Distinct Expresses, 





Between 


Number. 


Average 


HUes. 


Time. 


Journey- 
Speed. 


Minutei 
Stopped. 


Kunning- 
Average. 


74* 
69 

83f 
59 


Cannon St. & Dover (Town) 

i, Folkestone ,, 
London Bridge & Eamsgate 
St. Leonards &. Lond. Bridge 

Total 


7 (4 up) 
2 (tidal) 
2 
l(up) 


H. M. 

1 45 

1 46 

2 9 
1 32 


4»* 
39* 
39 
38i» 


i 

6 
2 


4»i 
39* 
40* 

39* 




12 


averaging 


41* 


and 


4«* 







* Admitted because of gradients. See below. 



Express Service to chief towns is represented above. 

Long Buns. — There are 12, averaging 66 j miles, at 42 J running- 
average. The longest and quickest is between Cannon Street and 
Dover, 74^ miles, in i hour 39 minutes = 45 running-average. 



4 Dover and Gannon Street 
2 Shomeliffe and Gannon Street 
2 Canterburj and New Gross 
1 Ashford and London Bridge 



1 Staplehurst and Gannon Street 

2 Folkestone 



it 



12 



12 expresses, running 
1 Long run besides 



Total 



Express Mileage. 

885 miles at 41f running-average 
54 „ 41^ (Ashford to London Bridge) 

41f running-average 



940 



» 
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Gradients, — The South Eastern has steep gradients, except 
between Tunbridge Junction and Ashfordy where the line runs 
nearly at sea level and qnite straight for 20 miles. From JVieu; 
Gross to the Halstead summit there is a 12 -mile pnll, mostly ^i^r 
or -YTTs, and a 6-mile drop averaging -j-|^ from Sevenoaks tunnel 
to Tunbridge Junction. Beyond Ashford is a long easy descent of 
1 1 miles, past Shomcliffe and Folkestone, to Dover. On the branch 
from Tunbridge Junction to Hastings there are continual severe 
ascents and descents, half the distance being -^^ or steeper (-^ 
short bit) ; of the entire run from London to Hastings one-half 
averages about y^. 






Best ExfrssM. 






Miles. 


Dover arr. 


Time. 

• 


Speed 
betveea 
StatJont. 


74i 


H. M. 

7 48*1 
9 27 J 


45 



* When the tunes given differ from those in " BntdshafD,* they are taken 
from the official working tables of the various companies. 



LONDON, CHATHAM, AND DOVER. 



Distinct Expresses, 



Miles. 



78 
72 



19 
78 

73f 
6if 

34 



Between 



Victoria and Dover 

„ Westgate-on-Sea 

Total 

Express Service between 
London and Chief Towns. 

Bamsgate 

Dover 

Margate 

Canterbury 

Chatham 



Mamber. 



7 (4up) 
2 



9 



2 

7 (4 up) 
2 

4 

8 (1 up) 



Average 



Time. 



1 52 
1 41 



averagiing 



2 - 

1 62 

I 45 

1 28 

- 51 



Journey* 
Speed. 



4if 
4^i 



42 



Minutes 
Stopped 



3 
2 



and 



19\ 
4if 
4^ 

4* 
40 



8 
3 

4 

2* 
2 



Rnnniug- 
Average. 



43 
43f 



43i 



4^ 

43 

43* 

43i 

4i» 



English Express Trains. 



71 



Long Buns, — ^There are 8, averaging 63 miles, at 45 mnning- 
^•yerage. The Longest is Dover to Victoria, 78 miles, in i hour 
^5 minntes = 44!- nmiiiiig-ayerage. Qtiickest is Heme Hill to 
IDover, 74 miles, in i hour 36 minutes ^ 46^ running-average. 



1 Dorer to Victoria 

1 Heme Hill to Dover 

2 „ Westgate 



3 Heme Hill to Canterbury 
1 Dover to Chatham 



8 



Express Mileage. — ^Nine expresses, running 690 miles at 43 1^ 
xmnning-average (44^ outside Heme Hill). 

Oradients. — The Chatham and Dover is the steepest average of 
ajiy of the main lines of the four Southern companies. Of the 
78 miles from Victoria to Dover, nearly 50 are between ^his *°^ 
^ - |f , and only 18 easier than -j^. The line begins with a 2 7 -mile 
accent, broken by four minor descents, to Sole Street (300 feet), 
i^lien dips up and down in short breaks to Canterbury, from which 
it rises 9 miles to Shepherd's Well (290 feet) and drops 7 miles 
into Dover. The gradients, though so incessant and steep, are 
xiot sufficiently long at a time to lower the speed much. The 
xmnning-average of the best trains is however very creditable. 



Best Express. 



MUes. 



4 
78 



Victoria dep. 

Heme Hill arr. 

dep. 

Dover (Town) 



Time. 



H. 

7 

7 

7 



M. 

40 

47 
49 

25 



Speed between 



} 



46* 



Joumey-epeed = 44! 



Eunning-average =45! 



Bummajry of the Four Southern Companies. 





Ezpresses. 


Long Rons. 


Total 
Express 
Mileage. 


Running- 
Average. 


^lond. and South Western... 
^^righton 


3 

15 

12 

9 


Miles. 
13 averaging 47^ 
25 „ 46 
12 „ 66i 
8 „ 63 

58 „ 52^ 


890 at 44 
1,270 „ 4ii 
940 ,, ±ii 


■^touth ISastem 


^^^athani and DnvAr „„,, 


690 Ai* 






*7 -r%/«» 

» 4*i 


Total 


39 


3,790 


V 
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These four lines are, from an English point of view, ver^ 
sparing of express trains, jet the above total shows an amonnt o0 
speed of high quality eqnal to the joint contributions of the entire^ 
continent of Earope. 

In proportion to the respective lengths of their systems, the 
results given above are best for the Chatham and Dover, worst for 
the South Western. This latter line is strangely destitute of 
expresses, as Southampton has found to its cost. Portsmouth, 
besides being a place of unique importance, is the only town in 
England with a population of icx),ooo and not one train at 40 
miles an hour. 

The Brighton is the most brisk of the four Companies, but th^ 
presence of enormous fares in its express progpramme and the 
absence of third class (often second) passengers from it, cut away 
all ground for praise. The four trains that are lighted by electricity 
are ** limited " to first class passengers, who pay ^d, a miLeplus the 
Pullman charge, and yet in return for so much money there is 
little speed, as the running-average of the four is only 40^ ! The 
one great merit of this Company is its enterprise in the matter of 
sound continuous brakes. It was the first in England to introduce 
an effective one, and all its trains are now fitted with the Westing- 
house. 

The best point about the South Eastern is its service to Paris, 
met Folkestone. This journey of 258 miles is at present done in 
8 hours 20 minutes, a journey-speed of 3 1 miles an hour, land and 
sea and all delays included. The fine steel steamers used go 
faster than many of the Company's trains on land. The great blots 
on the South Eastern are its unpunctuality, its fares, its third class 
carriages, and the way in which local interests are sacrificed to 
continental traffic. Behind the nine continental expresses stands 
out a background of the dreariest, slowest trains in England. 
This is a specimen of a line eager to ** tap " traffic, but not to 
encourage it. 

The little Chatham and Dover is to be praised for the spirited 
way in which it runs over its hilly route. But during a great 
part of the year it is wasting its substance on the seven Dover 
expresses, while duplicates of these are running at identical times 
on the neighbouring South Eastern. These 14 Dover expresses 
merely divide, and do not breed, any continental traffic ; for none 
of them are third class, and the fares are excessive. 

Speaking generally, the four Southern lines do not take kindly* 
to expresses, but seem to run them under protest, as compared 
with the spontaneous speed of the North of England. Then there 

* For even the Brighton, though it shows an express disposition, persists in 
the old idea of making people pay extra for the exceptional mercies of high speed. 
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18 a worse feature pecnliar to these four oompanies, that is, their 
enormous fares. The utility of an express depends not more on 
its speed than on the low price at which we can avail ourselves of 
it. But, with the exception of the three L. & S.W. Exeter and 
the four Bamsgate trains, all the expresses of the Southern lines 
close their doors to third class passengers. Thus their service to 
the public becomes attenuated to a shadow of what it might be. 
Not content with this exclusion, they proceed to charge those 
whom they do carry fares which are phenomenal. We subjoin a 
few instances of the price charged for carrying people similar 
distances by express in the case of Northern and Southern companies 
respectively : — 



MOM. 



Between 



London and Brighton (L.B. & S.O.) . 
„ Bedford (Midland) 



Edinburgh and Glasgow (N.B.) 



Victoria and Dover (L.C. & D.) 

Charing CrosB and Dover (S.E.R.)— • 
King's Cross and Peterboro' (G.N.B.) 

Waterloo and Salisbury (L.S.W.) .... 

Enston and Rugby (L.N.W.) 



Waterloo and Portsmouth (L.S.W.) 
Carlisle and Carstairs (Cal.) 



Fares (tingle). 



lit 
Class. 






12/3 

6/7 
616 

20/- 
20/- 
11/3 

17/6 

12/9 



15/- 
12/4 



2nd 
Class. 



8/6 

Ti- 

15/- 

15/- 

8/9 

9/10 



10/6 
9/3 



3rd 
Class. 



(norie) 
3/lli 

2/6 

(none) 
(none) 

6/4 

6/lU 

7/2 



(none) 
6/H 



Daily Sei^rice. 

Coonting Up and Down 

separately. 



With an avge. 
r.a.of 

8 expresses 42 

17 ,. 45i 



7 

7 

29 

4 

50 



it 

»» 

» 
It 



43 

42f 

43 

44| 



No express at all 
9 expresses 43 



l^oie, — In this last case, the gradients on both lines are very steep, but on the 
Portsmouth line they are short, the highest point being about 450 feet, while the 
Caledonian has a sharp pull up to over 1,000 feet, the last ten miles averaging -^, 
Yet the Caledonian does its journey in 18 minutes less of actual running time. 

Thus we see that south of the Thames people pay from half as 
much again to nearly double what they pay north of it, though the 
speed in the latter case is so much superior. In railway matters all 
items of excellence flourish or pine together. The comparatively 
sorry picture of fewer expresses, higher fares, more unpunctuality, 
and inferior carriages, to be observed south of the Thames, is a 
reflection on the people for whom the trains are run.* The North 
of England towns would not submit to these services, but the 

♦ It is only fair to add that the Brighton line is much the least unpunctual of 
the fbur Southern ones; this bears out the general fact that those lines which run 
the most expresses are the most punctual, — simply because they must be — for the 
Brighton runs most of the four. 
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crowds of indiTidaaU who breathe London air eeem incapable of 
that joint energy which in other localities wonld soon pot an end 
to Bnch grievances. 



GEEAT WESTERN. 

This is a line of its own sort. It mns both north and south of 
the Thames, exhibits a corresponding miztnxe of characteristics, and 
is ^together anomaloas. Its best trains are among the very first 
in England, bnt it is, in proportion to its size (mnch the biggest in 
the kingdom), m.ore deBtitnte of ospresses than any line except the 
Sonth Western. It offers instances to show what it could do, and 
then proceeds not to do it. Bat it is improving a little at present, 
and may soon show a sight more worthy of its permanent way, 
which is one of the most favonrable for express ranning. 

The present " express " service of the G.W.R. consists of the 
2 excellent Birkenhead trains, the 4 Sxeter, (the 2 afternoon ones are 
called "Znln," because they began to run the day after the Prince 
Imperial was killed — the 2 morning ones are the " Ihitchman "), 
6 others between Bristol and Faddington, 2 others between Birming- 
ham and Faddington, and i Irish boat-express, which, however, is 
not fast beyond Cardiff. There are also 2 qnick Weymouth trains, 
express only between Faddington and Swindon. Sutaneea, Cardiff, 
and Birmingham, with their population of half a million, might 
have been expected to command more than a total ot five expresses 
from a great Company. 
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Number. 


Average 


















Tme. 
















?Wp|«J 










H U 








1464 


Piuldington and Plvraoutli... 




6 7 


40* 


40 


45i« 








5 16 




19 


4S 


iM 


Cardiff(B.4S 


KdoKn 


4 21 


39* 


25 


4^* 


Ticji 




2 


3 6i 


+1* 


«i 




uHi 


„ Bristol 


G 


2 67* 




18 


4+t 




aHindoQimdPodil.{WeT.eip ) 
Eietec & Biitoi (4.55 N. muj]) 

Total 


a 


1 52i 




6 




7ii 


1 (up) 


1 60 


4-Ti 


6 


43* 




18 


ateragiiig 


+oi 


and 


4+i 




Or, rectonrng tlia Plymouth 


1 














[ - 








46i 




jffje^e;- und PuddinBtoji ... 


J 











" TMa IB the ninning-aTerftge Ikroughout, but in juetica to the trains it Bhould 
not be reckoned beyond Eietor, where gradients are bo heavy (-}^) and cuirea 
BO sharp that express rumimg ia out of the question. The running-average of 
the four Flymoutb trains betaeen Mxeter and Paddinglon is as high aa 50I. 
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CbmUf 
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fquickegC 4.20 — iBi 
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fi.c = 36 joumaj-Hpood 
a tho Btmiglit route to Ireland from 
the iouth of Engliind, qidukcst 8.0 
-3;| joiimBj-speL-d 



t 4.45 from Paddington 
X Milford train. 



1 Oxford and Birmingbam 

2 SbfBWBburj and CbeetCT 
1 Leamington and Oxford 
1 QloQceater and Newport 

24 



Long Rone. There are twenty-fonr, averaging 56 mileB, at a 
^*iniiiDg-averageof 48^:— 

6 Paddington and Swindon 
6 Bristol and Taunton 

2 Swindon and Beading 
S Didcot and Paddington 

3 Oxford and PaddingUin 

Longest awl quickegl. — Swindon to Paddington, 77^ miles, in 
I honr 37 minutes = 53^ running- average (done fonr times). 

Express Mileage. — Eighteen expresses, ranning 2,600 miles, at 
46J running -average (reckoning none heyovd Eseter). 

Gradients. The Greit "Western has very easy gradients as a 
rale. Between PiHWmjiow and Kxeter seven- eighths of the distance 
is practically level (a short drop between Wotlon Sasie.t and 
Vaunteey, another through Box Tunnel, each 2 miles of y^, with 
an easier rise aiid fall between BriBtol and Nailsea, and again 
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between Wellington and Tiverton Junction, are the chief gra- 
dients). From Exeter to Plymouth both cnrves and gradients are 
very severe — several miles of -^ — while between Plymouth and 
Penzance^ curves, gradients, and wooden viaducts make such a 
combination, that the quickest train can only get snatches of speed 
against a background of caution. 

The main line from Didcot to Birkenhead is also very level as a 
whole ; short spells (i or 2 miles at a time) of y^ occur frequently 
north of Birmingham, and 4 miles of -^ between Wrexham and 
Bossett, 

On the third main line, between Swindon and MUford, there 
is a steep ascent on each side of the tunnel near Stroud, and 
frequent short bits varying from -^ to -^-J^ west of Cardiff, but 
nothing sufficient to excuse the absence of expresses. 

The Great Western Railway is unique in its track, which is 
broad gauge (7 feet) from Paddington to Penzance — ^mixed gauge 
as far as Exeter — and most of its system is laid with the hngitudinal 
sleepers. 

Best Express, 
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.46 


Plymouth ....arr. 


246! 


Birkenhead 


'44* 




Liverpool (ferry) 




Journey-speed = 45 f 1 (three others 
Eunning-average = 50^ j like this) 


Jounjey-peed =44* J ^tti^^JL" 
Eunmng-aTe«ge-47 [ thantC) 

This is in all respects the finest train 
by the Great Western 



The Great Western has not yet entirely emerged from its state 
of transition. A short time ago it was an unprofitable tangle of 
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Separate lines, for the most part ill-conditioned and with miserable 
^<2commodation. Now it forms a compact or^nism of 2,300 miles, 
'^'ith first-rate carriages and permanent way. When the Severn 
l^iinnel is finished, and also that under the Mersey, we may look 
^oy two more batches of express trains. It has the smoothest 
i*^nning track in the kingdom, and the speed between Paddington 
Ho^d Swindon is the highest of any long run in England.* For 
'y^KTS the Chreat Western was far ahead in the van of speed, these 
^* Datchman" trains running just as they do now about twenty 
^ears ago. This was the more wonderful as the permanent way 
^%d rolling stock on some parts of the route were decidedly below 



The reason why the Great Western, which is so scantily sup- 

I^lied with expresses, has those few so very good, is to be found in 

t^lie fact that its route to many important towns is much longer f 

't^lian that of the competing lines. Thus the Birkenhead train 

imns to Birmingham in only 7 minutes more than the quickest 

^orth Western express, though the route from Paddington is 

>6 miles longer, and to Shrewsbury in i minute less, the distance 

^Deing 8 miles more ; to Exeter^ with a i*oute 22^ miles longer than 

t^he South Western, and stopping 5 minutes more on the way, it 

t^es only 1 1 minutes more. 

Owing to the wide intervals between expresses on the Great 
"Western, the geneitil keynote of the service is pitched very low. 
IPorters handle luggage with heartfelt inertia, and the " Dutchman " 
is kept waiting en route in a way unknown in northern latitudes. 
This train can run well and easily within its time, but whether 
«arly or late there is a slackness in its treatment which contrasts 
strongly with the smart discipline of the other great lines. 

" Express fares " were abolished on the Great Western about a 
year ago, and all its trains are now third class, except the four 
Exeter expresses and the two limited mails. 

Weight of trains, and Punctuality. — So far we have hardly 
considered the weight of expresses, chiefly because, in the case of 
3 at least of the 4 Southern lines, unpunctuality is the feature 
which swamps all other considerations. But, with companies who 
more or less carry out what they promise on paper, the speeds 
must be partly determined by the load to be drawn. We shall now 
therefore remind the reader of the necessity of noticing the average 
loads pulled by the great companies north of the Thames. The 
Qreai Western expresses are, as a rule, much the lightest of those 

* But in the smnuier of 1880 the Qreat Northern ran foar Leeds expres.se<i, 
which did the distances between Grantham and Wakefield, 70 miles, in i hour 
18 minntes, or 53^ miles an hour, which is slightly faster than the Swindon runs. 

t "G.W.R." is proverbially rendered " Great Way Round." 

f2 
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of any large company. Their ponotQality is good, thongh easily 
overthrown. 



GRTCAT EASTERN. 

This again -^is a line which has lately undergone a pleasant 
metamorphosis from^a state of ludicrous inefficiency into that of a 
well-equipped and promising express line. It has established a 
thoroughly good permanent way, built some masterly engines, 
fitted every train with the Westinghouse brake, and initiated a 
fresh service to Doncaster. Owing to the crowded suburban 
ti-affic which throngs its approaches to London,* the first 6 miles 
have to be run over at such a caatiou6* speed that the " r.a." of 
expresses is considewfbly reduced thereby. Unless we bear this in 
mind, as well as the shai'p curves on the 'Cambridge line, and the 
slackenings for junctions, bridges, Ac, on the Colchester one, the 
running averages will not give a fair idea of the actual speed over 
most of the journey. 

There are four groups of G.E.R. expresses : — 

a. Six for Doncaster (worked by G.E.R. over the joint line, 

vid Sleaford). 
h. Those on the Ipswich line, for Norwich or Yarmouth, 

[None of these is " exp.^* throughout ^ and they therefore 

appear in the subjoined table as expresses for Volchester 

and Ipswich respectively.] 

c. Those on the Cambridge line. [Only one is " exp.''* through 

to Norwich, and the remainder are given below as if they 
were all expresses on behalf of Cainbridge itBe\i.~\ 

d. The ^ Harwich Boat Trains. [These are not strictly 

" exp.," but are admitted on account of the extenuating 
conditions which are «o numerous on the Oreat Eastern. 
7>.'80.] 

These trains (except the -Doncaster ones) are unusually long, 
bat nevertheless xun at very high speeds when clear of impediments. 
No better plan can be given to show a man how fi-ne a thing a 
*' running-average " of 44 or 45 really is in England than for him 
to travel by any of the Doncaster trains. At first after the 
journey he will believe the ** r.a.'* is wrongly calculated, and then 
he will begin to appreciate properly those grander speeds on the 
Great Northern or Midland represented by an "r.a." of 48 — 50 

* The Chairman recently said that if they could only accommodate ** 1,000 
" trains per day '* in and out of Liverpool Street, they would all be filled. 
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(pp. 85, 89, 107, 108, &c.). The Doncaster expresses of the G.E.R. 
are also interesting for this reason, that their joint " r.a." (44^) is 
exactly the same as the average '* r.a.'' of the whole of the English 
expresses (see Table I, p. 110).. They may thus be offered as a fair 
average sample of onr present attcuinments in the way of speed. 

The Great Eastern, when nnharassed by floods, is a most 
punctual line. 

Distinct Expresses. 
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41 
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• According as they stop at Sleaford or run through by the loop. 

t Liverpool Street and St. Pancras. 

t Two others up, 1 hour 27 minutes = 38^ journey-speed (not *''exp."). 

§ " Fast seaside train " (in summer only). 

II Some of these should be Yarmouth and Norwich expresses. 

% The last few miles run slowly. 



Express Service to Chief Towns. 
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Long Buns. — There are twenty-fonr, averaging 56J miles, at 
42^ running average (44^ outside suburbs) : — 



7 Liverpool Street and Colchester 

1 „ Mark's Tej 

2 „ Ipswich 
2 ,, ' Harwich 
6 .. Cambridge 



II 



2 Kentish Town and Cambridge 

1 St. Pancras and Cambridge 

2 Ely and Trowse 

1 Norwich and March 

24 



The Longest is from Liverpool Street to Parkeston Quay, 
69^ miles, in i hour 46 minutes = 39! running-average ; from 
Liverpool Street to Ipswich, 68 1 miles, in i hour 40 minutes 
= 41 J running-average; amd from Trowse to March, 68 J miles, 
in I hour 27 minutes = 47^ running-average (seaside train). The 
Quickest is between Lincoln and Spalding, 38^ miles, in 47 minutes 
= 48! running-average. 

Express Mileage, — Thirty-four expresses ran 3,040 miles, at 
43^ running- average (45 outside suburbs)* 

[A proposal the Great Eastern, we must note that the "running- 
** average " of the tables in this paper g^vcs merely what the 
speed amounts to from platform to jplatform^ but in order to com- 
pare the "r.a." of different lines with a view to their proper 
relative appreciation, we must in each case look at the '* r.a.'* 
through the medium of those various personal peculiarities of the 
line which prevent uniform speed, e.g., gradients, crowded suburbs, 
junctions to slacken past, sharp curves, swing bridges, Ac. (See 
also p. 61.)] 

Gradients. — From Liverpool Street to Norwich, via Ely, is very- 
easy running. The line rises imperceptibly for 30 miles to Bishop^s 
Stortford; rises 5 more steeply (the last 2 averaging -5-5^) *o 
Elsenharriy 230 feet above sea; falls 4 miles, averaging ^i^t to 
Newport ; rises slightly to the Audley End tunnels, and falls 
15 miles (first 3 averaging y^) gently past Cambridge to the 
58th mile. From this there is, except for crossing streams, &c., a 
dead level of 30 miles to the 88th mile (2 miles past Brandon), 
then a series of four easy ups and downs, and a sharper drop past 
Hethersett (3 niilfis averaging y^) ; level the last 4 miles into 
Norwich. 

The route from Ely to Doncaster is mostly nearly level. From 
Ely to Sleaford, 53 miles, it is in the Fens; between Sleaford and 
Lincoln it rises a little on to the oolite; and from Lincoln to 
Doncaster again is not far from sea level. 

The Coldiester route begins with a 19-mile gentle rise (but the 
last 3 average y^^) to Brentwood, 240 feet, and a gentle fall of 
II miles to Chelmsford; the next 22 miles, to Colchester ^ are level 
or easy undulations ; then steeper ups and downs (averaging y^^ 
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to Yhf) of 3 or 4 miles in length for the next 28 miles; after 
which, for 30 miles, from Melton to Beccles, the line is broken up 
into little ripples, half a mile or a mile long, of steep gradients, 
averaging worse than xhsi ^'^^ from Beccles, 12 more, less steep, 
into Yarmouth, 

(This line follows the curve of the east coast, and is thus 
continually crossing (little) transverse valleys ; the greatest height 
between Colchester and Yarmouth is only about 125 feet above 
sea, near Westerfield.) 

Best Express. 



Uilet. 



6%\ 



88 



I26i 



163 



Norwich (Trowse)* dep 

March 

Spalding 

Lincoln 

Doncaster, tickets 

station 




Speed between 



47i 
46i 

48I 

48 



* This is the ** seaside express " taken after Norwich, where the Yarmouth 
and Lowestoft portions unite. For uniformity of very high speed this is one of 
our finest trains. 

Journey-speed >" 45^. Bunning-aTerage >« 47^. 



Now we come to the great lines connecting London with 
Lancashire and Yorkshire. Here we are in an atmosphere of 
expresses, and the pitch is raised. On the Oreat Northern^ 
Midland, and North Western we have performances excellent all 
round; speed and punctuality become objects of hearty attach- 
ment, slow trains are in a minority, carriages are very good, fares 
low, and all expresses third class.* 

Of these three great lines, the Great Northern and Midland 
rank far above the North Western, not in number of expresses 
but in speed. The running totals are — 

^^mX^^ Milet. &«iining-Average. 

635 Great Northern 6,780 at 46^ 

1,260 Midland 8,860 „ 45 

i»773 North Western 10,400 „ ^-^js 

* Except the Irith mails, which are first and second express fares, and the two 
nine-hour expresses between King's Cross and Edinburgh, which are first and 
second ordinary. 
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bnt as the Norfch Western is much the most level of the three, the 
superioritj of the other two is greater than the figures indicate. 
Between the Midland and Great Northern, considering the steep 
gradients of the former, it might be difficult to apportion merit ; 
but the Great Northern has long been regarded as the fugleman in 
matters of speed, because what it undertakes to do on paper it 
does on the metals with exemplary punctuality. At present it is 
running within itself, for* in the year 1880, during the summer 
months, it ran four trains between Leeds and King's Cross in 
3 J hours, a journey -speed of 49^. 

The Great Northern is a comparatively small line, and not only 
heads the list for speed, but, in proportion to its length and the 
population served, provides many more expresses than any other 
company. The rest of the world outside England cannot show so 
much high speed.* 



GREAT NORTHERN. 

The primary expresses run by this line are — 

a. 14 for Manchester (4 of which are very fast, 4I hours). 
h, 9 „ Scotland (see p. 98). 

c. 7 „ Leeds itself. 

d. 3 „ York itself. 

e. 7 „ Cambridge [one more (Down) added November, 

1883, 3 P.M.]. 

but some of these bifurcate, at Grantham for Nottingham and 
Lincoln, and at Retford or Doncaster for Leeds, York, Hull, giving 
rise to secondary expresses.. Most of the G.N. trains are very long,t 
bat they are run at very high speed with unusual punctuality. The 
specimen expresses are — 

(1.) The 4 best Manchester trains (see p. 89) r.a. = 5aJ 

(2.) The I.I 5 down to York (p. 85) „ = 49^ 

(3.) The 9 A.M. up from Leeds (4 hours — 5 stops) „ = 49 

(4.) The ''Scotchman'' (p. 93), (1 stop) „ = 49^ 

* The length given in the preceding page, 635 miles, is not inclusive of Joint 
lines, because the G.N. takes no part in the express running over the joint lines. 

t Except the Cambridge and the 4 quick Manchester trains; but these last 
often run under their time. 
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it reckoned, as it only runs lor a month. 



iTerpool ... 

Stockport ... 

llulifoi 

Hiili 

Bradford ... 

York 19 (9 

Loods 13 (7 , 

17(8, 
21 (9 , 
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29(16 , 
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* Aieiage distance. 

t OoM^ridge ia pecnliarlT nell lerred for its 
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Long Buns. — There are forty-nine, averaging 73! miles, at 
50 running-average : — 

Longest — 

Miles. H. M. r.a. 

Qrantham and King's Cross 105I in 2 4=51 (2npAfancA.exp.) 

Quickest — 
Grantham to Doncaster. . . . 50^ in - 68=52^ (1.15 down)* 



7 King's Cross and G-rantham 
1 G-rantham and Finsburj Park 
4 „ York 

6 King's Cross and Peterborough 
18 Finsburj Park and Peterborough 
1 Huntingdon and Finsburj Park 



8 Hitchin and Peterborough 

1 Sandj and Finsbuij Park 
5 Doncaster and Grantham 

2 Retford and York 
1 York and Newark 

49 



Express Mileage, — Sixtj-seven expresses mn 6,780 miles at 
46J running-average (500 miles of which is on very steep 
gradients north of Wakefield). 

Gradients. — The gradients of the three chief lines may be 
briefly compared. The Great Northern, ending in the latitude of 
Leeds, escapes the severe gradients which the Midland and North 
Western encounter in the Westmoreland hills. But, reckoning 
south of these hills, the North Western from Euston to Liverpool 
and Manchester is much the easiest route, the chief gradient 
being ■^^. The Great Northern to York comes second, having long 
pulls of -g-J^ to -5-J-g- between King's Cross and Grantham, though 
from Grantham to York it is nearly level. The Midland has a 
series of heavy ups and downs between St. Pancras and Leicester, 
gradients chiefly -j-fy, -j-Jr, and y^-g-. Prom Leicester to Leeds it is 
very easy (except the loop through Sheffield, see p. 88). The 
Liverpool and Manchester trains branching ofE at Derby, however, 
have long and very steep gradients (^^f) over the Peak Forest 
route, 1 ,000 feet above sea. 

The steep portions of each company's route will be described 
later on (pp. 106 — 110), in connection with certain Long Runs 
done over them. 

Here we give the best express of each of the three lines for 
comparison : — 

* Also on Sundays, the 5.0 P.H. runs from Hitchin to Peterborough, 44^ 
miles, in 50 minutes, =553 r.». 
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MIDLAND. 



This Kne is remarkable for yery bigh speed in tbe face of severe 
gradients. It is also to be admired for tbe uHifonn excellence and 
symmetrical running of its trains, ibe roominess of its carriages, 
mod tbe energy witb wbicb it bas developed *^ tbrougb ** services* 
It has opened np " cross-conntry *' (i.e., not to and from Londom) 
<?ommnni<»tion more than any other Company, as witness tbe 
capital services between Bonmemonth, Bath, & Bristol, and 
Liverpool, Manchester, York, Leeds, Hnll, & Newcastle. Its 
engines have nearly one-third of their time occupied in ascending 
very steep (for an express) gradients, bnt they have adapted 
themselves well to their task. For instance, we may compare the 
slow speed (about 1 5 miles an hour) at which the Great Western 
^^ Dutchman " emerges from the east end of Box tunnel,'* after 
only 2 miles of ywsj ^ith the heavy load which the Midland 
Scotch Express pulls up from near Settle to Blea J/bor tunnel at an 
average of 37 miles an hour, a continuous ascent of 1 5 miles y^^^ 

* This tunnel (oolite) has long borne the fklse imputation of being 4 or 5 
miles in length. It is only 3,193 yard»— the Festiniog is 2^, the Wooilhead and 
Standedge 3 miles each — bnt it rises -j^ (from west to cast), which fact, coupled 
with the disinclination of broad-g^ng^ en^nnes to go np liill (because they have 
little eztra-noruud cajiacitjr), is responuble for the error. 
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(except a mile). The run by this same train from St. Pancras to 
Leicester (99 miles in 2 hours 7 minutes), and that by the night 
express from Skipton to Carlisle (86| miles in i hour 55 minutes), 
are a credit to English workmanship (see pp. 107, 109). 

The Midland expresses between Derby and Manchester give a 
journey containing some of the loveliest views in England, and 
the panorama seen from the Westmoreland heights at 70 miles an 
hour is such as few travellers are aware of.* It is true that in 
America or elsewhere we ascend to much greater heights, but 
without the ingredient of such speed to set off the sight ; in other 
countries hills make an end of the speed : in England it is vice 
versd. 

The Midland expresses are particularly noteworthy, because 
there are none mediocre. All are about equally well equipped, 
and about equally spirited. The Leeds expresses via Melton are 
certainly quicker than the rest, but then they are much lighter 
trains. The total consists of- — 

a. 10 Manchester and Liverpool (i extra from Manchester 
only), with tributary portions coming on and off at 
Derby or Marple (one more, St. Pancras to Liverpool, 
added November, 1883 — 3.40 p.m.) 

h. 9 Leeds via Melton (and i extra from Sheffield), 

c. 6 Scotch, with 4 Lancashire and Yorkshire contingents run 

separately. 

d. 3 West of England, between Derby and Bristol, with 

auxiliary portions from Liverpool, &c., Leeds, &c., York, 
&c., and Hull. 

e. 2 Buxton and Liverpool trains, for business men. 
/. Local expresses between Leeds and Derby, &c. 

Of these the two batches (a) and (6) are admirable services, 
highly creditable to engineers and engine-drivers. The Midland 
mast be thanked for its "through" carriages. Thus there is no 
change between Bristol and Glasgow or Edinboro^ or Newcastle ; or 
between Leeds, York, Bradford, &c., and Bournemouth, 



* In Slimmer time the Midland should run a carriage with projecting gl^ss 
sides, and charge cheap fares for factory hands to see the sight there is between 
Leeds and Carlisle. 
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t Thirteen average 46 r.a. 
I Sixteen average 47 r.a. 
^ Sixteen average 47I r.a. 



I eid Stavelev and Kckington, 

I i'iftcenaT 

II Tweatj-oi 
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Long Buns. — ^There are one hnndred and four averaging 53 miles, 
at 46I running-ayerage (sixteen of these are contingent on picking 
up and setting down), of which twenty- fonr average 74 miles at 
46! mnning-average, and sixteen average 66 miles at 44 ronning- 
average, over hill gradients (Derbyshire, Westmoreland, he.). 



10 London and Kettering 
10 Kettering and Nottingham 

9 Nottingham and Sheffield 
12 Sheffield and Leeds 

5 St. Pancras and Bedford 

9 Kent. Tn. „ 

15 Leicester „ 

2 St. Paneras and Leicester 

2 Trent and Normanton 

1 Leicester and Luton 

2 Marple and Derby 

3 Stockport and Derby 



2 Marple and LiTerpool 
1 Boston „ 

1 „ Warrington 

1 Derby and Lrrerpool 
1 Mill. Dale and Liverpool 
4 Saltliiy and Cheltenham 
1 Belper and Stockport 
1 Masborongh and Tork 
12 in Westmoreland district 
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Longest — Miles, h. m. 

St. Pancras to Leicester 99^ in 2 7 

Quickest — 

St. Pancras to Kettering 72^ „ 1 27 

Liverpool to Stockport 37I „ - 45 

Skipton to Carlisle .... 86f „ 1 55 



r.s. 

47 (see p. 107). 



Bedford to Kentish Tn. 48 „ 1 - 



= 49t (10.0 down) hilly mn. 
_ ^fWith or withont a 
"" ^^\ stoppage. 

= 45 J Very steep (p. 109). 

{Steep. Ron by all 
the Manchester ex- 
presses in the honr. 

Express Mileage. — Sixty-six expresses run 8,860 miles, at 
45 running-average. 

Gradients. — Those between St. Pancras and Leicester, and 
Skipton to Carlisle, will be given in detail later. From Leicester 
to Leeds is nearly level, except that those trains which run vid 
Sheffield have (going north) 5 miles ywh ^P» ^^^ ^ miles y^ down, at 
the Bradway tunnel. From Leeds to Skipton the line rises easily. 
The steep piece between Derby and Manchester will be given later. 

Weight, &c. — Most of the Midland expresses are very heavy, 
heavier than appears at first sight, because of the massive construc- 
tion of their Pullman and ordinary bogies. Their punctuality is 
not as good as their speed, especially in sunmier. Engines and 
drivers are not to blame, for they generally do at least as much as 
they are timed to do; but the Midland main line is a river with 
many affluents, and a profusion of "through carriages" involves 
much waste of time at important stations. 

Best Express. — This has already been given with the Great 
Northern. Here we will take the best express of each of the 
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Uuee lines to MoMeJiefler, for wluch town competition is keener 
than for U17 other : — 
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4 


jniej-Bpeed = 4S. 

inniD g-BTermge •> 46 1. 
r 2 trains each mj 
LlO others exprci-a. 


Jounioj-Bpped = 4il. 

Eui>ning-nTerage-4;i. 

J. ra others (down) lake 
^^P- \ 4 hou« io m[n«tea. 


Joornfj-speed^+i. 
Rimning-ayerflge.4<3 
r 3 do it in this time 
Eip. (2 up). 
17 J a othora (down) take 
4 hour« 36 minuted. 
Lie others eipresa. 



The log of these three trains is characteriatio. There is an 
heroio simplicity about that of the Great Northern, which, having 
a Tonte \z miles the longest and a course not mnch easier than the 
hardest of the three, straightway proceeds to do its ioome; as quick 
as either. Bat its trains in this case are comparatively light. 

The Midland stops wherever it can absorb passengers, and 
worts very hard the whole way, taking gradients as part of the 
day's programme, Ita trains are the heaviest of the three. 

The North Western as usual dallies so mnoh over a small 
seotion of the route, that it makes the mnning-average of the 
whole run considerably less than it need be. It runs from Liver- 
pool, 193^ miles, in the same time, 4^ hours. 



NOBTH WESTERN. 
This is the old established railway firm, and does a lai^er 
business than either of its more energetic rivals. Being the first 
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made, it h&s easier gradients, and has had a longer time to form 
trade connections. Its route is also the shortest to many of onr 
busiest towns. For these reasons it is much the wealthiest of onr 
great companies, and probably earns its revenue more easily. But, 
from an express point of view, it is slack compared with the Great 
Northern or Midland ; it runs more expresses, only at a lower speed. 
This is partly because competition merely requires it to serve 
towns in the same time as the other two lines; and, being 
generally on the short route, it need not run so fast. Also its 
main line is so thronged with fast trains, that any acceleration, 
affecting such a number, is more tardily proposed. Running so 
many expresses on one main line (south of Crewe), its punctuality 
and discipline are first class, and hence accidents are very uncommon. 
Its trains are often very long ones, but are not so heavy in propor- 
tion to length as on the Midland or Great Northern. 

The express service of the North Western to Liverpool and 
Birmingham is considerably spoilt by the waiting at Crewe and 
Rugby of several trains, and by the slow running on the parts 
between Crewe and Liverpool and Rughy and Birmingham. Thus, 
though Manchester has 17 London expresses, Liverpool has only 10, 
in spite of the North Western being the direct thoroughfare from 
London to America. Birmingham has but 8 London trains which 
can possibly be called express, though between Rugby (which is only 
30 miles off) and Euston there are fifty. In fact, Birmingham is, 
for its size, very poorly served, having a total (North Western and 
Great Western) of 12 against ^8 for Leeds, which is so much farther 
away. Liverpool, too, cannot boast of obtaining its due speed from 
the North Western ; it is the same distance from Huston as Exeter 
from Paddington, but its fastest train is 16 minutes longer than 
the *' Dutchman " (which latter stops more on the journey). 

There is no express service between two such important towns 
as Manchester and Leeds (42! miles).; the two quickest take 1 hour 
20 minutes, a journey-speed of only 32, which compares badly with 
that of the M.S. & L. between Manchester and Sheffield, over twice 
the obstacles (see p. 96). 

The Irish Mail Service, of which the North Western has the 
monopoly, is not much credit to the Company. These trains are 
limited to 1st and 2nd class at express fares, and yet are the 
slowest of any of the expresses run to an important place. The 
" running-average '* of the quickest (7.15 down) is only 43 1-, and 
the running- average of the four trains only 42^. The acceleration 
of half an hour lately promised to the Government will hardly raise 
the " journey- speed " to 44, a speed very good, but lower than that 
which Leeds and Manchester obtain without a premium from 
Government. 
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The smartest mnning of the North Western is that of its 
'^'Wenty expresses on the old line between Liverpool and Manchester, 
^^i-d two of its up expresses from Birmingham ; the former, over a 
Bhort oonrse, have a running-average of 48, and the latter exceed 
50 between Rugby and Willesden. 



Distinct Expresses, 






-I 



9x 



Betveea 



Liyerpool and Af anches- 
ter (Vict.) (1 goes to 
Lond. Roadin fomin.) 

Euston and Manchester 
(the 16 trains average 
i88*9 miles) 

Enston and LiTpool. only 

Crewe „ 

Stafford „ 

Euston and Carlisle 
{Scotch expresses) .... 

Euston and Holyhead 
{Truth Mail) (1 vid 
Northampton; the 4 
average 264^) 

Euston and Birmingham 
(5 vid Northampton; 
the 7 average 1 14!) .... 

Euston and Crewe (3 vid 
Northampton) 

Euston and Bughy 
(average 84 miles) .... 

Preston & Carlisle (trains 
from LiverpoolSf Man- 
chester to Scotland) .... 
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1 35 

7 28il 

6 42i 

2 46 

3 57 
2 3i 

2 13 



averaging 
> »» 
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Speed. 
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43 
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4oi 



40I 
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40i 
41 



4cJ 



3 



2A\ 

17 

4 
9 

34^ 



24 

13 

20 

7 
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» 
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Running-Average. 



45^ 



43* 

46 

4'l 
4^? 

43i 



42 

45 

4+ 
43i 

42i 



43f 

44 



Mileage. 
9,418 

987 



431^5 10,405 



* The running-average is 48 when clear of the Edge Hill Tunnel. 

t Only admitted through the excuse of Edge Hill TunneL 

I Two others up average 7^ hours = 38J journey-speed, but not admitted because the 

tirtion of hilly route to such a long journey is not enough to excuse the speed. The 7.30 p.m. 
Euston is not counted, as it only runs a short time. 

§ These are really main hue residues of trains which are meant for express to Liverpool and 
Ifochester or Birmingham. 

II GKving, with the seven other Scotch expresses, a total of ten expresses between Preston 
d Carlisle. 



G 
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Service to Chief Towns, 



MUet.* 



299i 


209i 


i93i i95i 


iSii — 191 


177 — i85i 


iSzi— i84i 
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113 115 
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65f 
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Preston 

Liverpool (3 vid North")... 

Manchester 

Stockport 

Warrington (2 vid North") 
Chester (1 vid North") .... 

Shrewsbury 

Crewe (4 vid North") 

Birmingham (5 tn4 North™) 
r Rugby (21 vid North™.) 1 
1^ Av. distance 83 i miles J 
Northampton 



7 (4 up) 

8 
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34 (16 „ ) 
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4 45 
4 46 
lOm. less 
4 33 
4 25 
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3 48 
2 45i 

1 57 
1 32 
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43 
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44i 
44f 
43it 

44i 

44} 
44f 

44f 
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44* 



* The North Western distances are varied by many of the trains running on 
Ihe Northampton Loop instead of vid Kilsby Timnel. This makes the run two 
miles longer. In the case of Manchester, trains run either vid Crewe, 189 miles, 
or md Stafford and Norton Bridge, 186^ miles, or vid Rugeley Junction and 
Stone, 182^ miles ; and any of these trains running vid Northampton has two 
miles extra ; thus the Manchester distances vary from 191 to 182^ miles, 
t 13 trains run vid Crewe and 5 of these vid Northampton. 
3 „ Stafford and 1 of these vid Northampton. 

1 ,, Colwich. 



» 



The average distance is 189 miles. 



liong 'B/wns. — There are ninety-eight, averaging 60 miles, at 
45 running-average (this is really more long runs than the Midla/nd^ 
because several of the latter are contingent on signal to pick up 
or set down), of which fifty-three (over 60 miles) average 72 miles 
at 44 running-average, and twelve, over Westmoreland hills, average 
60J miles, at 43 running-average. 
1 Euston and Nuneaton 



2 „ Rugby 

13 WiUesden and „ 
11 „ Northampton 

20 „ Bletchley 

1 Euston and Northampton 
1 Rugby and Watford 
1 WiUesden and Roade 
1 „ Weedon 

1 „ Blisworth 

7 Crewe and Rugby 



6 Crewe and Nuneaton 



a 



2 
9 
1 
1 
1 
5 
2 
12 over Westmoreland hills 

98 



Preston 
Rugby and Stafford 
„ Leighton 

Bletchley and Euston 
Chester and Stafford 
Holyhead 
Bangor 



ti 



n 



Longest — 



Miles. 



H. V. 



r.a. 



Xuneaton to WiUesden 91! in 

Quickest — 

Northampton to WiUesden 6oi „ 

Rugby to WiUesden jyi „ 

Carlisle to Camforth (over 915 feet) 6 zf „ 



1 57 = 47 (up day Scotch express) 

1 10 = 5 if (9.30 up from Birmgm.) 
1 32 = 5oi (7.30 „ ) 

1 25 = 44i (night mail) 
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Seri Hxprets. — Tbia has been already ^ven with the Great 
Xorthem. Here ire will take tfae best Scotch express of each of 
the three great lines .- — 
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Of these three journeys, speaking rongbly, the Midland has the 
serereat route, rising to I1I70 feet in Westmoreland, and in the 
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Lowlands to 950 and 850 feet respectively, with a drop of 600 feet 
between. The North Western is considerably easier, chiefly from 
the gentle gradients south of Preston ; it rises to 91 5 feet in West- 
moreland, and 1,015 and 880 feet in the Lowlands, with a drop of 
250 feet between. The East coast route is never so high as 400 feet 
(360 feet at KnehwertK, Heri», and 380 at Orant*s Hotise, north 
of Berwick). 

While we are examining Scotch expresses, we may, in passing, 
compare the Limited mail of the North Western, by no means one 
of our very best trains, with the very best long distance train on 
the Continent, that of the Paris, Lyon, 8f Mediterranee, The 
English train is third class ; the French one ** first only :" — 
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Crewe 



Wigan 
Preston 

Carlisle 



Carstairs 



Holytown Junction 

Coatbridge 

Larbert 



Stirling 



■D -Li. /Tickets 
Perth.... I ^^^^^ 

n dep 

Forfar 



Time. 



P. M. 

8 50 
10 40 
10 44 

fl 20 



Bridge of Dun 

Tickets 



Abebdebit 



f 



station 



24 

55 
59 
3* 
38 

^4 

30 

53 

51 
10 

18 

53 

27 
29 

37. 
40 

3 

7 

21 

24 

13 

15 
5 

SS 
59 
28 

10 29 

11 37 
II 4c 



If 
II 

IX 

12 
12 
I 
1 
I 
I 

4 

4 

5 
6 

6 

6 

6 

6 

7 
7 
7 
7 
8 
8 

9 

9 

9 
10 



Speed. 



45 

45* 

44i 
46i 

>4o 

40* 
48i* 

}- 

}4ot 



40 
39* 



MUes. 



/ 



32 



37 



49 
96i 

I22i 

195* 
273f 
3Hf 
383I 
460! 

.536 



Parisf. 



Monteream ... 

Laroche ».. 

Tonnerre 



Dijon 



Macon 



Lyon 

Yalenee ... 

AyigDOn 

Marseilles 



•«•• • •• • ' 



Time. 



A. M. 

8 55 



10 17 

10 20 

11 28 

11 31 

12 8 
12 33 

2 24 

2 29 

4 21 

4 26 

-5 37 

6 8 

7 51 
7 56 

9 45 
9 50 

11 47 



Speed. 



3* 

41* 
4ii 
39* 

4» 

34* 
40 

4J* 
38I 



Journey-speed » 3 6f . 
Buiming-ay<erage "^^ 4 1 1^ 



Jonmey-speed =36. 
Bunning-ayerage «= 39f . 



* There is a stop at the summit of ascent for four minutes. Beattock is 
350 feet abore sea, and the summit 1,015 feet; gradients chiefly about -^. 

t This Diras the train last -winter ; it is not running now, but a slower one later 
in the day (7.15 p.m.). 
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This comparison merely illustrates the energy with which our 
trmins are managed in England. The jonmej to Aberdeen does 
not pretend to be express, as the train is a heavy mail, which is 
eontinoally picking np letters ; secondly, this train stops at Perth 
(die mail bags go on alone to Aberdeen ahead of passengers), and 
Uiere is a panse of fifty minutes before- the Aberdeen portion 
stajrts ; thirdly, there are two severe pieces of gradient on the way, 
one up to 915 feet at Shap, the other 1,015 feet north of Beattock. 

Yet this mail, with the stop at Perth, casually affords a finer 
express run than the French train, which is a light one, has an 
easier route, stops 8 times and 82 minutes as against 1 5 times and 
114 minuteS) and is run as a special express at specisd first class 



This Marseilles express, though admirable for the series of 
very long breaks in its running, is very poor in result, compared 
with what, e.g., the Great Northern would do if it had such an 
opening. There are, however, quicker trains in France. We give 
ihe quickest, which is also much the fastest on the Continent : — 

" First Class ordy,"* 



XOet. 



2lf 
112 

>53 
i73i 

285 

3Hi 
359 



Bordeaux (Bastide) dep. 

Liboume 



Coatns .... 
Angoul^me 
Buffec 



Poitien 



ChAtellerauk .......... 



St. Pierre des Corpe 



Blois 



Lea Aubnuj 

Etampes 

Paris 



Time. 



A. M. 

7 50 

8 21 
8 23 

8 39 

8 41 

9 50 
10 15 

10 56 

10 59 



II 
12 



55 
o 



12 30 

12 32 



I 
I 

2 
2 

Z 
3 

4 
4 



30 
35 

20 
22 

10 
15 

7 

10 



Speed. 



4 S6 



4» 

37i 

44i 

44 

4Ct 

43f 

44 

45J 

45l 

45l 



Journey -speed *= 3 9 i. 



Buiming-aTerage — 43 f . 
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In the TJnited States, from the absence of anything correspond- 
ing to onr "Bradshaw," it is difficult to collect the prevalent 
speeds at which journeys are accomplished. But we think it is 
safe to say that the entire States cannot show an amount of high 
speed equal to that on the Great Northern alone in England. The 
one or two few really fine bits of running are done on the Beading 
line, between New York and Philadelphia, where the track is 
straight and nearly level. (Some of these runs average 49 r.a.) 

Having disposed of the great lines, we come next to a working 
partner of one ^of them, the — 



MANOHESTEB, SHEFFIELD, AND LINCOLN. 

This little line has two sets of expresses, both equally a credit 
to it, though they may not appear «o in figures — 

(a.) It takes the carriages of the Cheat Northern Manchester 
and Liverpool trains along with its own from Retford to 
Manchester, parting at Penistone or Godley for Liver- 
pool. 

(6.) It runs thirty-two admirable trains between Liverpool and 
Manchester, on the new line built by the joint committee 
of the Manchester, Sheffield, and Lincoln, Great Northern, 
and Midland Railways. 

None of these are very heavy trains, and their punctuality is 
excellent. 

Oradients. — (aS) This is a route to breed energy. Of the 
64I miles from Retford to Manchester, 7 only are easier than -g^ ; 
the other 56 average -3^. On such a route a journey speed of 
35 would be express. From Retford it rises 3^ miles averaging 
y^-q', falls 3 more gently to WorTcsop ; rises (two rests) 7 miles 
averaging -j-fttj ^^^ i2X\& 3^ miles averaging -5-^ to Woodhovse 
Junction; rises 3 miles y^ to Handsworth tunnel, and falls 
2 1 miles averaging -5^0 into Sheffield, 

From SJieffield to Manchester it resembles the roof of a house 
i8| miles of unbroken ascent averaging yj-g- to the east mouth ot 
the Woodhead tunnel, 1,010 feet, followed by a drop of 22^ miles 
averaging y^ (3 easy) to Manchester. 

(6.) This line is mostly easy. Of the 18 miles between Liver- 
pool and Warrington, 9 are -j-J^j or y|-y, short undulations ; of the 
16 miles from Wa/rrington to Manchester 14 are practically level. 
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The gradients of the rival line (" High Level" L. <k N.W.), 
that made by Stephenson in 1830, are as follows : — ^a mile of ^ 
np ont of Lime Street to Edge HiU, i\ mile of ^ up before Bain- 
hMf I mile of ^ down before St. Helenas J7l, a mile of ^tt ^P ^^^ 
Manchester (Vict.); the rest of the 31I miles are practically level. 

Distinct Expresses, 





Between 


Namber. 


Ayerage 


Hilw. 


Time. 


Jcramey- 
Speed. 


Minutes 
Stopped. 


Ronning-ArerRge. 


<4i 

97i 
34* { 


Betford and Mancliester.... 
Penistone and liTeipool .... 
Manchester and Ghrantham 
LLyerpool and Manchester 

Total 


10 

3 (2 up) 

4 
28 

4 


H. M. 

I 461 

1 41 

2 20 

- 45 

- 40 


36I 
37 

45| 


10 

12 

5 

2 


4o« 

4» 
43*t 

47« 

5i« 




49 


averaging 


43 


and 


Mileage. 
44* 2,318 







• Great Northern ordinary expresses. f Ghreat Northern 4^ hour expresses. 

t TChirty-two, ayeraging 484 running-ayerage. 



Service for Chief Tovms. — The service between Manchester, 
Liverpool, Sheffield, and London^ has been already given under the 
Great Northern. That between Liverpool and Manchester them- 
selves is by far the best service in England. Fast trains began 
here, and here we find them at their best. Between these two 
towns we have — 
Trains. 
32 M. S <& L., averaging 44^ minates, withar.a. of 48^* 
t20L.&N.W. „ 45 » 47lJ 



Total 52 expresses^ with a running-average of 48. 

There are not many deaths of ennui in this neighbourhood* 
Until last summer the Midland contributed sixteen more expresses 
between the towns, averaging 48 running-average as well ; but its 
trains between Liverpool and London now run via Stockport and 
Warrington; also between Warrington and Liverpool there come 
in the five G. Northern Liverpool expresses. Besides these there 

* The twenty-eight f -hour trains of the Manchester, Sheffield, and Lincoln 
start from each end at the half -past, from 8| ajn. to 9I p.m. The f-hr. trains 
of the London and North Western start from each end at the hour, from 9 a.m. 
to 8 p.m. [there are only 20 that run in f-hr., the other 4 take 50 minutes]. 

t One of these runs to London Eoad, in 50 minutes (3 7 J miles). 

{ Excluding Edge Hill tunnel, li miles, which c<»i8iune8 about filye minutes. 
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are about two dozen trains that are onljr slower because they 
make more stops; thus the North Western has 13, averaging 
55f minutes, between Manchester and Liverpool. (There are in 
all four lines- for the two towns, one " low level " North Western, 
vid Warrington, and another via Wigan, in addition to the two 
on which expresses run.) 

Long Buns of the Manchester^ Sheffield, and Lincoln, — There 
are 8 averaging 48! miles, at 43 1[ running-average (the quick 
Qt. Northern trains), over a course of nothing but steep gradients. 
The Longest are between Sheffield and Grantham, 56 1 miles, in 
I hour 1 2 minutes =: 47 running-average. Quickest, Manchester 
to Warrington, 16 miles, in 18 minutes = 5 3^ running-average 
(done sixteen times daily). 

Express Mileage. — ^Forty-nine expresses run 2,318 miles, at 
441^ running- average. 



There are four lines left, whose express running consists 
almost entirely of the part they take in working the Scotch 
trains of the three great companies. These are the North 
Eastern and the Scotch lines, North British, Caledonian, Glasgow 
8f South Western, 



NORTH EASTERN. 

This is a line more noted for dividends than expresses. It is a 
very easy line for fast running, but makes little use of its oppor- 
tunities. Of ten trains [9 strictly ^^ Scotch" and i Newspaper, see 
p. 83] which the Great Northern does its best to make " express " 
for Edinburgh, the North Eastern forwards four (5.T5 down, 
10.15, 12.40, and 7.30 up from Edinburgh) so moderately that 
they fail to be express on the whole journey. Thus there are six 
instead of ten " Scotch " expresses between Edinburgh and King's 
Cross. The other express trains of the North Eastern are scanty 
and disappointing, considering the generally easy track ; those to 
Scarborough are perhaps the most brisk, but the running-average 
of these is low because of a series of sharp curves beside the 
Derwent near Malton, which necessitate quiet running. Many of 
the towns on the North Eastern system, e,g,, Sunderland, Stockton, 
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MiddUshoroughy are badlj off for express commnnicaiion. TMs is 
owing to tlie crooked network of little parochial lines whicli early 
grew np in Darham, so that now there is great lack of straight 
through routes. 

On the other hand, if the North Eastern cannot boast much real 
" express " speed, it rans a large number of trains that are high in 
the second rank, brisk and smart in the midst of stoppages. It 
is hy tradition and feeling a very local line, [railways began at 
Darlingtonj now the centre of the N. Eastern system] and as, in 
addition, a great part of its routes lie through districts studded 
with collieries, furnaces, busy works, and large towns, it is often 
impracticable to have long breaks of high speed. 

Too much praise cannot be given this Company for the com- 
fortable equipment of its trains. Serving a part of England where 
the best *' democratic " mood prevails, it has caught the spirit of its 
Borroondings, and provides the public with third-chiss carriages so 
inviting in appearance that even a flunkey, entering by mistake, 
has been known to travel fi*om York to Newcastle without loss of 
respectability. The North Eastern also holds a place of honour in 
regEurd to brakes; almost every train on a small branch has the 
Westinghouse automatic. Lastly, its return fares are the lowest in 
the country. 

The main-line expresses are some of the very longest and 
heaviest in England, and rarely lose time on their own section ; but 
they often consume more time than is allotted them for stops at 
Darlingto9i or Newcastle : in the first case because of the insufficient 
platform area, in the second from the awkward position of the 
station. Many of the engines will not start without "jibbing." 

The North Eastern is the Company owning more romantic and 
beautiful views than any other. These abound either on the sea- 
coast from Flamborough to Berwick, or along the valleys by 
which it makes three passages through the Pennine, 1st, from 
Newcastle to Carlisle; 2nd, from Northallerton to Hawes; 3rd, 
from Darlington to Penrith. On this latter journey, between Bowes 
and Ba/rras, the line mounts up [gradients -^ to 7^] to 1,369 feet 
above sea on Stainmoor, where it crosses the boundary of York- 
shire and Westmoreland. This is the highest passenger route in 
England. 

Qradients. — The North Eastern Railway begins at Shaftholmey 
4 miles north of Doncaster, and ends at Berwick, 175 miles. Of 
these 175 miles about 100 are easier than -j-^, 37 are from -yj^ to 
■j^-ff, and 37 between y|^ and y^^ (y^ and ^^ most common). 
The first 70 miles, as far north as Darlington, are practically level. 
Here then is the place for speed, but except in the case of the 
two 9-hour Scotch trains, it is by no means the fact. 
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The North Eastern also works the through Scotch trains 
over the North British between Berwick and Edinburgh. The 
gradients here are mach harder. From Berwick the line rises off 
and on 1 7 miles (9 of which in two ascents are -5-^) ^ near QraaU*s 
Hoiisey 380 feet ; from this it drops 4^ miles of -^ and i^ of 7^ to 
Innerwick, and then proceeds 33 miles with easjr nndnlations 
(mostly -g^) to Si. Margaret* Sy from which it monnts i^ miles of 
T^ to Edinburgh. 

Distinct Expresses, 





Between 


Numbflr. 


Average 


MUea. 


Time. 


Journev- 
Speecf. 


Minutes 
Stopped. 


RnnniBg'^iLrarage. 


204! 

147 
8oi» 

54 
42i 


York and Edinburgh fScoteh 

„ Berwick.... L trains 

Newcastle and York 


6 (2 up) 

Idown 

5 (3 up) 

3 

4 


H. M. 

4 581 
3 43 
2 - 
1 18 

1 5i 


41 

40 
40 

4ii 

39 


18 
14 

91 

5 

1# 


43t 
4*it 

44* 
40 


Hull and Leeds 


York and Scarborough 

Total 




19 


averaging 


4oi 


and 


MQnge. 
43i »f"» 







* This distance is often giyen as 83^ miles, because until lately the Companies 
charged as for three additional miles as a toll for crossing the High Level bridge at 
Newcastle ; thus Edinburgh was made to appear 395^ miles from King's Cross, instead 
of 392^. 

t 9 F.M. from King's Cross, not express beyond Berwick or between- King's Cross 
and York. 



London Service of Chief Tovms, 



Miles. 



335 
268i 

^54 
(244i 
23 2i 
a3oi 



Between London and 



Berwick 

Newcastle .... 
Durham .... 

Whitby 

Darlington 
Scarborough 



Number. 




Ayerage 










ISmA 


Journey- 


Minutes 




lime. 


Speed. 


Stopped. 




H. M. 






6 (2 up) 


8 1 


4if 


42 


10 


6 28i 


4»i 


38 


8 (5 up) 


6 18 


40* 


40 


2 


6 32i 


37i 


41i 


11 (7 up) 


5 43 


40* 


38 


8 


5 42i 

1 


4oi 


401 



Runnii^. 
Ayenige. 



45» 

46 

45 

4i|») 

45t 

45* 



* May be admitted, because of the exceptional curves and gradients between 
Pickering and Whitby. 



Long Runs, — There are twenty, averaging 56 miles, at 44|- run- 
ning-average. Longest^ York to Newcastle, 8oj miles, in 1 hour 
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42 minntes = 47-^ mnniDg-average. Quickest, York to Darling- 
ton, 44!^ miles, in 53 minutes = 50 running-average (3.25 from 
York). 



2 York and Newcastle 

6 Newcastle and Berwick 
6 York and Darlington 

3 Berwick and Edinburgli 



1 Berwick and Drem Junction 

2 York and Scarborough 

20 



Express Mileage. — Nineteen expresses mn 2,110 miles at 43^ 
ronning-ayerage. 



SCOTCH LINES. 

There are three Scotch Companies that ran expresses, and they 
do this oyer a conrse beset with gradients. The Glasgow 8f South 
Western take the Midland carriages between Glasgow and Carlisle ; 
the Caledonian work the North Western trains between Glasgow, 
Edinburgh, Perth, and Carlisle; while the North British mn 
Midland expresses between Edinburgh and Carlisle; and the 
Great Northern expresses worked by the North Eastern come 
over its main line from Berwick to Edinburgh. The North British 
and Caledonian have also local expresses between Edinburgh and 
Glasgow. 

Of these three lines the express running is in each case yery 
good, as any experience of either will attest. And though, owing 
to the steep ascents of unusual length, the running-ayerage is low 
compared with southern lines, yet here the man who wishes to see 
what 70 miles an hour means can readily be satisfied, and nowhere 
better than here may he see how little compensatory effect a speed 
of 70 miles an hour down such a hill as -^ can haye in making good 
the loss of time going up the other side. 

The Glasgow & South Western is a much gentler route than 
the other two. The gradients of the former we now giye — of the 
other two a little later. 

Gradients. Glasgow and South Western. — From Carlisle the line 
falls gently 7 miles, rises 3 miles -g-^ to Gretna, runs 13 miles 
nearly level, undulates -g-^ for 5 miles, followed by 10 miles nearly 
level; then a long ascent with the River Nith for 35 miles (12 are 
about -j-Jt) to Yoo» the rest easy) to New Cumnock, 625 feet above 
sea. It then falls 18 miles (mostly y^ to y^o, 3 miles nearly 
level) to Kilmaruoch, 140 feet. From here the express route mounts 
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7 miles very steeply (-^V to tstt)* ^^^^ gently 5 miles to Caldtoell, 
drops steeply 4^ miles yV ^ Barrhead, and falls 7 miles more gently 
into Glasgow, 1 1 5 miles. (The old ronte pans from Kilmarnock 
ronnd vid Paisley, nearly level, but 10 miles longer.) 

Distinct Expresses of the Three Scotch Companies, 





MUes. 


Between 


Number. 

1 


Ayerage 


Express 
Mileage. 


Company. 


Time. 


Joarney- 
Speed. 


Minntes 
Stopped. 


rju 


G.&S.W 


ii5i 

47i 
98i 

I02 

loii 
4Sij 


Glasgow and Carlisle 

Glasgow and Edinburgh.. 
Carlisle and Edimbuxgh.... 

Glasgow and Carlisle 

Edinburgh and Carlisle.... 

Edinburgh and Glasgow.. 

(Egl.St.).i?t4Midcalder 

DiiTidee and Perth 


8 


H. M. 

2 4.6 


41I 


7 


43* 


Miles. 
922 


N. r 

BKIT. \ 


5 (3 up) 
6 


' 1 14 
2 29 


38* 

.39* 


5 
6 


41* 
41 


— 




11 


ayeraging 


39 


and 


41 


825 


CALE- 
DO- { 

NTAN 


2 

7(3up) 

3(1 up) 


2 36 
2 30f 

1 81 
- 30 


39* 
40 

40 
4'* 


13 
10 

8 


4*^ 
43 

41I 

4ii 


— 




Total for the three T 
Companies J 






16 


Averaging 


. 40* 


and 


4»i 


1,156 




35 Exp. 


• 

averaging 


40f 


and 


42I 


2,903 



* These trains are only admitted as express because of the tunnel into Glasgow, which 
is a mile long down a gradient of ^, and is passed over very slowly. Otherwise the line 
between Glasgow and Edinburgh is one of the finest bits of nearly dead level in the 
Country. Yet the local service 16 very slew; there are fourteen other trains labelled 
^' express," whose average jpumey-speed amounts to only 33f (average time 1 hour 
£4 minutes). The Caledonian route,- vi^ Midcalder, is much harder. 



Long Buns— 

Miles. r.a. 

On the a, ^ 8.W. 8 of jginmafc 44J AH over 625 feet. 

fAU over 950 feet, 
„ N.British 7 averaging 6o|; „ 4^J\ and again over 8 50 

(^ for two trains. 

„ Caledonian 8 „ 59I „ 45 J All over 1,015 feet. 



Total.. 23 



» 



col .-2 / Over long hills of 

592 » 433 1 I fn , i_ 
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Longest — 

Miles. E. H. r.a. 

G. ^8.w.{ ^-^£:^,r' } s8i ini 18 = 45 {'^^.1^0?:: 

CoZetfontan Carlisle to Carstairs 7 3I „ 1 35* =48^ Idmited Mail. 
N. British I ^ Ediibi^h!^ } 98i » 2 20 = 42 Night Express. 

Quickest — 

Caledonian Carlisle to Beattock 39! in - 48 = 49! 10.0 from Euston 

-KT -D w J, f Polmont to Cow- 1 ^ ^ 1 oo q a f 10.0 from Kind's 

N.BrUuhl^^ lairs / *3l » " 29 = 48^ ^^3^ » 

(?. §c B. W» Carlisle to Dumfries 33 „ - 42 = 47 3 down expresses 

Best Expresses, — ^These have already been given in the com- 
parison of the qaickest running between England and Scotland bj 
each of the three routes (see p. 93). We now show the total 
express service between London and Edinburgh and Glasgow. 

Total Express Service hettoeen London and Scotland. 



Route. 



^ 



m 



looi 



H3 



.39i 



Pi\ 



2b and from EdiU' 
hurgh 

/Midland andl 
\ BTorth British J 



Q-reat Northern, &c. 



r North Western 1 
\ and Caledonian j 



To andfrom Qlcagow 



{ 



Midland andl 
North British J 



Great Northern, &c. 

r North Western 1 
\ and Caledonian j 



Number. 



6 



6(2up) 



4 



16 aye 



5(3 up) 



3(1 up) 



4 



12 ave 



Average 



Time. 



XL. JB. 



10 8 



9 31 



9 55 4oi 



ragmg 



10 25 



10 35 



10 2^ 



raging 



Journey- 
Speed. 



40 



4ii 



4oi 



Minutes 
Stofped. 



51 



50 



53 



and 



40* 



4ii 



40 



40^ 



51 



59 



51 



and 



Running' 
Average. 



43f 



45i 



44* 



44* 



4fi 



45* 



43f { 



44i 



Quickest is 



9 hours 47 minutes = 41 i jour- 
ney-speed (8.0 down). [One 
other takes 11 hours 17 
minutes = 36 (newspaper)] 

9 hours = 43I journey-speed 
(10.0 each way). [5 others 
(3 up) average 10 hours 17 
minutes = 38] 

9 hours 50 minutes = 40^ jour- 
ney-speed (10.0 down). [5 
others (2 up) average 10 
hours 48 minutes — 3 7 J 



10 hours 20 minutes = 41 jour- 
ney-speed (10.35 down). [2 
others average 11 hours 28 
minutes = 37] 

10 hours 20 minutes = 42^ 
journey - speed (10.0 each 
way). [6 others average 
11 hours 50 minutes = 37] 

10 hours = 40J- journey-speed 
(10.0 each way) 



* 4 minutes' stop. 
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TaJcing Express and Fast 



Between London and 


Edinburgh. 


Joarney- 
Speed. 


Glasgow. 


Jonrney- 
Speed. 


By E. Coast route there are 
„ W. Coast „ 
„ Midland „ 


6 exp. + 5 fast 
4 „ +6 „ 
6 „ +1 „ 


llaT.39f 
9 „ 38i 
7 „ 39i 


3 exp. + 6 fast 

4 „ +5 „ 

5 „ +2 „ 


9aT.38i 
9 ,, 38i 
7 » 39* 


Total 




27av.39^ 


— 


26av.38f 





Speed along gradients. — Before examining tliose sections of line 
over whicli our finest mns occnr, we may notice the importance, if 
we wonld appreciate the speed of a train, of considering tlie 
severity and length of the gradients on which the mnning is done. 
We then see why it is impossible, on most of our routes, that the 
alliterative popular notion of "a mile a minute" on end can be 
carried out, and why the actual mnniug-average of the best 
express subsides to a much more modest figure. 

Taking the ordinary assumption that the resistance of the rails 
to the motion of a load along them is uniformly about lo lbs. per 
ton, or "Ofth of the load ; then — 

To maintain the same f'sh^ niust do twice as mnch work as it need on the level 
speed as on level 1 tt^ i» 3 times 
ground, an engine < ^ n 4 

ascending a gradient i ^^ ^^ 5 

of* ( I 6 



II 



11 



n 



}} 



ff 



A 



(The engines of the Great Northern and Midland and other lines often exert 
i,oco "horse-power " when ascending their gradients.) 

But an engine made large enough to develope on occasion so 
great an excess over the work normally required of it on the level, 

* "shs is the most frequent gradient on the Great Northern ; yfy, y^j xiv ^^ 
the Midland^ south of Leicester; -^^ to y^ compose two-thirds of the 
London^ Chatham^ and Dover to Dover ; f^ to y^ most of the South Eastern 
hetween New Cross and Tonhridge; y^ is the average of the Manchester^ 
Sheffield^ cmd Lincolnshire hetween Sheffield and Manchester ; ^-^ on the 
North Western^ south of Warrington, and -^ to -^hs commonest north of 
Preston ; -j^ in long pulls on the Midland hetween Settle and Carlisle ; -^ to 
TffTJ plentiful on the North British hetween Carlisle and Edinburgh ; -^ to -j^ 
on the Caledonian, north of Lockerbie; -j^ to -jj^ on the Chreat Northern 
between Wakefield and Bradford; ^ on the Great Western west of Exeter; 
and 2 miles of -^ on the Midland at Bromsgrove. 
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would be so heavy (leaving considerations of expense) that the 
permanent way would suffer from its momentum when descending. 
Therefore engines of the ordinary proportions, coming to a steep 
gradient, or to one which is not very steep but is very long (in 
which case the "water supply shrinks), will not l)e able to keep on 
generating work enough to maintain their speed as fast as on the 
level. They must then submit to ascend at a speed which will not 
demand per second more work than the engine, coaxed to the limit 
of its extra-normal capacity, can supply. And if the gradient be 
very steep, the speed may be very low which will yet demand so 
much work as to reach this limit. 

Now the diminution of speed thus produced throughout the 
ascent (and this itself, by deadening the draught, still further 
prevents the maintenance of pace) consumes many more minutes 
than could possibly be recovered, even by a corresponding 
accelercUion, while descending the other side. For suppose that an 
engine able to draw its usual load 60 miles an hour on the level 
comes to an ascent of 10 miles of yfoj followed by a similar descent. 
Suppose speed falls to (an average of) 30 miles going up, and that 
going down the train runs (an average of) 90 miles an hour : — 

Gk>ing lip each mile occupies 2 minntes, therefore the lo-mile ascent takes 
20 minutes. 

Gk>mg down each mile occupies two-thirds of a minute, therefore the lo-mile 
descent takes 6f minutes. 26f minutes altogether up and down. 

t.e., the whole 20 miles take 6f minutes more than they would have 
done on the level, a loss of ^ more time. But now in actual practice 
the loss is greater again than this. For however slowly the gradient 
may cause the train to ascend, when it comes to descend the other 
side it must not as a rule be allowed to run faster than about 
70 miles cm Jwur. Curves, permanent way, wear and tear of 
carriages, and other considerations, forbid it. 

And, therefore, as the favourable side of a gradient can never 
raise speed much above, while the unfavourable side may reduce it 
very much below, 60 miles an hour, we see why " a mile a minute " 
standard is too high for a country like England, and why the net 
effect of gradients is mostly dead loss uncompensated, especially for 
expresses whose ordinary speed on the level comes near to 60 miles 
an hour. 

It is true that were rails f rictionless, and stopping stations on 
the tops of watersheds, the extra momentum gained going down- 
hill might help in the next ascent so that the average pace need not 
be much less than over an equal distance on the level. But in 
practice, first, there is friction, which soon nips off the superadded 
speed ; and, secondly, most of our important towns are on rivers or 
otherwise near sea level, placed as it were on either side of a roof 
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lear the botiom. Tims the tndn tackles the ascent in the 
mfaToorable circamstances> and has to stop again when tii0 
itioQS are most in its faTonr. 

Those lines then whose rontes are comparativelj lertl 
xhibit better ranning-arerages than the others, especiallj if 
re hearj. And when we see the ^^mnmng-aTerage'' of 
rains oyer Derbjrshire and Westmoreland heights (lon^ 
^ and x^^)* of the Caledonian or Xortk British OTer Lov 
ratersheds (^V ^^^^^ tVX ^^ ®^ Manchestery Sh^field^ ^* 
|> and down the Pennine (yjt), we must admire, no4 
be dashing descent, as the persistent strength with winck 
Dgines mount. 




We will now describe the grndients of those portuns 
bree great lines and their Scotch consectioiis which we 
et giv^Ei« Tii.« the hillj sections, and notice the best 
Ter these sections (the G^.IL ^ scarcelj a hilly sectiiRi). 

The rtLD& are these : — ^* 



1 

tltanniiup 



P^UQtcn» iuad Lei»^»ter vMidLuid) 9^ 

t)el« :uui Kdiiabor^ V^N. Biriisi8h) — i;^^ 

^y aAd LinfrpiMl v^MidUittiiii) 9ti 

^a iiyoii. Ctur^D V ^ ) ^^^ 

tisltf ;uid Carti£i?rth v^. W«ceni) ... o^i t 

E£i>ol iiyoii. Keacsh Town ^lEbilaiuDi 45 I 



13 
I 



4 

r 

33 

33 



+7 
4* 




T- i tw ib a rf maS. 



A. From Kind:"* Cross ^« Kne r«es r| miles at -^4^^ 
iui» 5 nearly level to S'jmst*^^ then rises ^ miles of ^^ to 
ktt^ aih^OLt 5;-^ teet above sea : £aills 4 miles gendy and x aik 

little past Ho^ric^: rises ^. ^ of which are ^^ tx> 
60 feet ; fefcLIs sjentlT x miles to S^ere«a«/t». ami then ihjwn 7 
1^ ^ocy ^ Jlrf'iwejr (5>J miles from: Lom^n^. From, here £k 
4. miles ttearly level ^with ^le Oose^ to SE**ncintni[m : x^ben. 

^*)^*^ i^o ^ti^P^ jldoo^'^c^ Ei^cmK ami &JU[s again ^ mHes ^^ 
be Fens y^(x7 miles £rom London). Then follow i^ miles 
rvel to s miles bevomi ^^semi^'Atf ^ aoai £som. this ik rises 9 





^ Th^ £v>i4<7«k' jt^M MUsiiMi 5/ioitmur (* in F'^^ttnof. 



M t» Dijott ..^.> L.. :imi X«m.) 



4%t 
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(i mile rest) of j^ and y^ j- to Sioke tnnuel (lias-oolite), 370 feet 
ftbovesea; then falls ; milos of ^j^ to (?''ant^a)n, ic^^ miles. 

[ThuB the long ron of the up Manchester eippesB io over a course 
br no TneanB quite eoST', havtog two adverse spelts- of ^-^ for j and 
7 miles respectively. The slack through Peterborough and after 
Kinsbnry Park must also be considered. The corresponding dinnn 
trains take two minutes longer, ae the adverse apeUs are then 8 and 8 
(with a rest) of ^5.] 

The rest of the coorse from Grnnthnm, to Donct*fer is nearly 
level, dropping down gently to ^tirari (izo miles), with a short 
rise and fall (j miles 535) on eftcH side of the Askkam tunnel near 
Retford. 

Between Dimcasler and LeeJ^ there are two steep bits, a 7-miIe 
rise and 4-mile fall (chiefly -jVc) bef*"* Wak^elA, and a 5-mile rise 
aft«r to the Ardsley summit (jSj feet), from which the line falls 
4 miles -^ to Leedt (rSji miles). From Ardsley the Bradford 
trains continue with a steep rise for 8 miles (-^ to -j-J-i) to about 
750 feet, then drop very steeply 4 miles (a of -jL to ^lJ into 
Bradford (191^ miles). Thus the speed to Bradford is very good. 
In 1880 it was better, a« four trains ran between Bradford and 
_ London in four hours. [And on 24tli June, 1882, H.E.H. the 
\ of Wales cajne from. Bradford to London in 3 hours 
S minntes, including a stop of j minntes at Grantham. This was 
i journey-speed of 50^, and » running- averse of 52. This is 
irhape better than the more level trip made by the Lord Mayor 
ud suite on 31st July, 1880, when the run to York from King's 
isdone in 3 hours 3,7 minutes, including iio- minutes' atop at 
Grantham, a jonmey-speed of 51, and running-average of 54^.] 

~. St. Pancras to Leioeater :— 

From St. Paocras the line rises (with i^ mile rest) ii\ miles 
inoderately steep (j of yfy) to EUtree; falls 2J^ of j^, rises 5 milra 
~^past SI. Albans) of yIy, then runs about level for 1 1 miles (past 
Lulon) to 430 feet above sea (34 miles from London) ; from which 
it falls i5 miles, 1 1 of which are ^^, into jBed/Virii. From Bedford 
it rises gently 6 miles and 4 miles steep (T-iir) to Shambrook summit ; 
drops 3 miles of y^ and 1 of ^^ to Wellingborough; rises gently 
for 7 miles to Eette-ring ; then rises steeply 64- miles, -j-J^ or yiy, to 
Desborough summit, 490 feet; drops again 4 miles of ^-fj to Market 
Harhorovgh ; rises J miles gently and I of -j-J^ to Kihteortk summit 
(410 feet) ; and falls 9 miles gradually into Leicester, 99f miles. 

This, though the elevations are not very great, is a very trying 

long mn, the second half being much harder than the first. The 

mnning average of 47 attained over these steep ups and downs by 

I the Scotch express with its heavy train is a first rate performance. 

6. So too are the every day runs of the Liverpool and Manchester 
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expresaea, which regularly atop at Kentish Town platform one hour 
after leaving Bedford, 48 miles, with a long pnll of 1 1 miles -j^ up 
(z milefl rest). The 5.15 a.m. newspaper (rain mns easily in the 
hour from St. Fancrag to Bodforil, 49! miles, and then does, the 49J 
miles to Iieicester in the next hour. These ai-e the sort of things 
that do not happen ont of England. 

0. Oarlisle to Edinburgh, by " Waverley " roote : — 

The North British on leaving Carlisle fluctuates for 1 1 miles with 
moderate eteepneaa without rising, then rises 8 miles, 4 of which 
ai-e xh^i ^'•I'i islls again 2 miles to Kerslwpe Foot, from which it 
rises 4 miles moderately dJn *« sots) *" ^ ""^'l^ P*s* Newoastl^on, 
315 feet. Here it monnts up veiy steeply 9^ miles, 8 of which 
are 7V, to the summit a mile and a half beyond Ricarton Jundimt 
(955 feet, 34 miles from Carlisle). Prom this it drops 11 miles, 
mostly -jL to -j^, down to Haiinish on the Teviot, along the left bank 
of which it rises 6 miles, and falls 6 rather steeply (_xan ^ tJb) 
to St. BosJneWs, then fluctuates easily for 6J miles to Galagkieli on 
the Tweed (315 feet, 64^ miles from Carlisle). Here it runs up 
beside the Oala Water rather steeply for 16 miles (mostly ^^ and 
yi-j) to the summit near FaZahill (850 feet, 80 mites from Carlisle), 
from which it drops 1 ; miles, S of which are ^, to Portohello Junetioti, 
rises a mile and a half easy., and monnts i^ of -^ into Edinboi'gh, 
t}8^ miles. 

This is nndoubtedly ri^he hardest of all the routra in the 
kingdom over which any train makes a Long Run at express 
speed. Twice to cliub such gradients and yet keep on for 
98 miles without a h&lt, is a feat oi Homeric nature, and a 
testimonial to English engineers. 

D, Derby to Linerpool, via, Stockport : — 

The Midland runs beside the Derwent for about zo miles from 
Derby, rising gently (steepest ■^\t;) to Ambergate, 9 miles, and a 
little more to Rovmley. Here it leaves the Derwent, and winds up 
foi- 12 miles ia a series of eui'ves along the valley of the Wye, 
ascending more steeply as it proceeds. Soon after Miller's Dale 
(3 1^ miles) it leaves the Wye and mounts up 6 miles about -jij to 
the Peak Forest tunnel, 999 feet above aea (37^ miles) from which it 
drops I o miles very steeply (about -^-g) to Marple, 48J miles. Prom 
Mai-ple it falls again steeply to Stockport (53! miles). From 
Stockport to Warrington is 19I miles nearly level, and from 
Warrington 18 miles of short fluctuations (ytb) or level bring it 
to Liverpool, 91^ miles — a fine Long Run done well within its time. 

This run (which is contingent on signals at Stockport and 
Warrington) is coincident with an improvement lately made in 
the Liverpool trains of the North Western, which now rnns three 
(two down) in 4^ hours. The Midland now send their Liverpool 
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carriftgea on via Stockport inHtead of HaBcheatBr, and some are mn 
B8 distinct trains from Derby. The quickcHt Midland train runs 
from Liverpool in ; hours $ minnteB; 17 milea and 35 minutes 
looffer than the North Western, but a mnch finer performance. 

E. Sk'pton to Oarlisle. (Midland) :— 

The line rises 8 miles of tJ^, and falls j averaginjr -g^ to a miles 
south of Sittle, about 590 feet above aea. Froni bore it mounts np 
Ij miles of ywb ** Bfea Moor tunnel, 1,130 feet (li^ miles long). It 
then undnlates nearly level for 10 miles (over five viaducts and 
through three tunnels) to.4is Gill sidings, 1,170 feet above sea. 
From this it drops 15 miles, 11 of which are ,-^, to Ormside, and 
runs 3 miles nearly level to J.p;)/e6T/, 540 feet; then falls z miles j}^ 
and 15 gently to Lazonby ; nndalates 7 miles abont same height, 
and falls 7 miles of ^-^ (i mile IfiTcI) into Carlisle, 86J miles, 
about 70 feet above sea. 

There are two things equally fine about this run, the view from 

■tiie top of tbo watershed, and the atyle in which the express engine 

The day express, the heaviest, reaches the tunnel 

I2 minutes after passing Settle, i}}- miles, an average speed of 

57-J-roilea per honr. It therefore makes each second a vertical step 

' 6^ inches and a forward movement of 55 feet. 

F. OarlUle and Gi'refaiTB. (Caledonian) : — 

The line falls gently 7^ miles to nearly sea level, rises 7 about 

Iv^i f^ll" 4 gdtly, rises 4 of about -g^ past Ecclefeehan, falls 7 

ently (past Lockerhie), and rises 7 gently to the thirty-siith mile 

1 Carlisle. It then rises 4 miles of j^, and mounts up steeply 

fg^ of about j',- to the summit, 1,015 ^^^^ above sea, from which it 

[falls moderately fluctuating for 22 miles to Carstairs, 640 feet, 

. Ji^ miles. The ascent is made beside Eyan Wafer, a branch of the 

Annan, and the descent follows the Clyde. [To Glasgow the line 

continues with the Clyde in a steep descent (chiefly tb5^)> while to 

Edinburgh it turns east, rises again to 870 feet, and falls steeply 

(Thd to tl>» capital.] 

■ The runs of several osprcases over this watershed are extremely 

.creditable, particularly that of the down mail, which, as shown in 

>tiie table, averages a speed of 48^ on the 73^ milea between Carlisle 

ksad Carstairs. The last 10 milea before the summit can hardly 

Ijake leas than 13 minutes (^), aud this leaves only 68 minutes for 

Kihe remaining 63 J- miles, an average speed of 56 milea an hour, 

vUoh is good driving. 

G. Oarlisle to Camforlh .— 

Starting fi-om about 70 feet above sea, tlie North Weafcom rises 
f 4 miles averaging ^ts ''■^^ 7 averaging ■^, then runs nearly level 
upast Penrith) for g miles ; hero it mounts up 10 miles averaging 
~"iap summit, 915 feet above sea (30^ miles from Carlisle). 
h2 
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From this it dropa very steeply (and sharp cnrveii) 4 miles of 7I5 
and > of -|4t to Tebay, from which it HseH ag&iD a little ; miles to 
Grayrigg, 600 feet; fi'om here it drops 13 miles averaging -y^ and 
'i <*^ T5T **• Caraforih, only a few feet above sea level. [From 
Camforth to BnstoD (except a mile at Lancaster and a little between 
Freaton and Wigan) the track is very ea«y, the worst gradients 
(except 3 miles Y+y into Crewe from the soutb) being y^]. 

This North Western route is easier than the Midland for dovn 
trains, but rather harder for the tyj; asthongh the gradients in the 
latter case are not quite so steep, yet the North Western climbs 
850 feet from Carlisle to Shap in 31 miles, as against 1,100 feet 
from Carlisle to Aia Gill in 46 miles. The curves are also 
eharper than in the case of the Midland, which was built regard- 
less of expenee. But allowing for this, the speed of the Midland 
remains a better performance. 

On any of the seven hill sections above described, a man who 
wishes to experience "70 miles an hour" can be satisfied every day. 
At two points in particular, when he drops like a star from Peak 
Forest into the smoke of Manchester, or when the lonely " Maiden 
Paps " disappear behind him as he swoops down the curves of 
Slitrig Water into Hawick, be will not feel easy till he leams that 
good continuous brakes are waiting charged beneath his feet. 

We can now snm up the results for the whole kingdi 
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KHinn 


Jaoniij.Sjwrf 


A-eraje, 


Uilcp. 


1.773 


34 

18 
49 
19 
15 
16 
12 
8 
3 
11 
9 


40I 

4"! 
♦3 

41 
43 
40J 
4'1 
4°t 
41 
4"! 
4'i 
39 


43 A; 

■45 

«i 

43i 

46i 

4Ai 

43i 

43 

42 

41 

4.3 

41 

41 

43* 


10.400 
S,8«o 
6,780 

3.040 




635 

907 

1.167 

190 








Maiicb.,Sheff„ui~dLmc 


1.3 "8 


381 

796* 
9H 
'Si 












940 
lltf 


QUagow and 3 . Western 
LonlcraftndaWmton. 


Chatham and Dover .... 




409 


4'S 


44* 


4».79S 



ing-ttverage of e, _ 
which Includes Long ruoa of some fast trains. 

t Tlie nuiDing-aTersge of the expresufj' ie 44}, but is 44 for the gr 
which includes Long runs of somo fait truioB. 
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A. total of four hundred and nine ezpreBs trains whose average - 
jonme^-speed is ^if, and which mn 41,79$ miles at an average 
** ranning-average " of 44^ miles per honr. 

If we amtnge the Companies according to their ipeed instead 
of ■ their mile«^, the order is : — 



IL— EXPRESS 


MILEAGE ARRANGED ACCORDING 
SPEED. 


TO 




ivtragc 


Mil«. 


Great Ewtem 

North EMtam 

CLathnia and Dover 


Avtr»ge 


«.«. 


Orcat Hort.liefii 

Greet Western 


46* 

45 
44l 
44 


6.780 
2,600» 
8,860 
2,318 

890 
10,400 

930 


43i 

4'1 
4'J 


3,040 
B.llO 




1,1S5 

1,270 
940 
825 






Horth Wertera 

CHM.Mida.W™terD 


South EBatora 

North BritUh 



' Not reckoning mileage veat of Exettr. 



Expreu Routet on 
Sottii BritiBh 
Caledonian 
Uan., Sheff,, ajid T-in . 
Uidland 

Olaa. and 8. Weatem 
Note. — Thi« order 



iTiffed in Order of Dif^iy of OradUnit, <fo. 
Brighton 
North W««t«m 

Nortli Etutem 
Great Weatem 
onlj approiimatfl, reckoning besides gradientt such 



Chatham and Dover 
South Eastern 
Great Northern 
South Western 
Glreat Eastern 



adverse conditions aa the numlxn- of enforced tlacke»i»gt put juDctioi 
or the time lost in London mbvrbi, li/e. 

III.- LONG RUNS IN ENGLAND. 



the Midland 


104, averaging 58 m 


„ North Western ... 


98, .. 


60 „ 


„ Great Northern.... 




73f„ 


„ Great Western .... 




56 „ 


„ Great Eastern .... 




66},, 


„ Brighton 


15. 


4fi .. 


„ North KaBtera .... 




56 „ 


„ South Western.... 




47t„ 


„ South Eastern .... 




8fii„ 


„ Chatham & Borer 


8. 


63 „ 


„ Caledonian 


8, „ 


m„ 


„ Glasgow and S. I 


8, ,. 


681k „ 


„ Man., Shef. & L. 


S, „ 


«1„ 


„ North British .... 


7. 


60t„ 


Total 


4o8,aTeragii 


«B8m 



(1,160 

i (616 
i (795 

(604 
\ (476 



Note. — From this it will be seen that the three great oompanies run 61 par 
cent, of the whole txprttt tailtagt, and 6j per cent, of the whole number of 
long rnvH. 
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Lang Runs a/rranged According to Speed, 

This wonld be yerj Bimilar to the order in Table 11, except that 
the long runs of the Manchester, Sheffield, and Lincoln occor on its 
steepest section, and hence this line would come near the bottom. 

TV.-FASTEST BUNS IN ENGLAND. 



On the 



Man. Sheff, and Line. 

Great Western 

Great Northern 

>i 

i» 

North Western 

>» 

Midland 

>i ' 

>» ' 

North JEastern 

Caledoman 

« 

Great JEastern 

North British 

Glas. and S.Westem 

Brighton 

Chatham and Dover 

South Western 

„ JEastern 



Between 



Manchester k Warrington 
Paddington and Swindon 

Hitcbin k Peterboro' 

Qrantham and Doncastor 

„ London .... 

Northampton & Willesden 
Bugby „ 

Liverpool and Stockport .... 

St. Pancras and Kettering 
Bedford and Kentish Town 

York and Darlington 

Carlisle and Beattock 

„ Carstairs 

Lincoln and Spalding 

fPolmont and Cowlairsl 
-< (between Edinburgh v 

t and Glasgow) J 

Carlisle and Dumfries 

London Bridge & Brighton 

Heme Hill and Dover 

r Yeovil Junction and 1 

\ Exeter (ticket) J 

Cannon Street and Dover 



Dit- 
tance. 



Miles. 
l6 

77* 
44* 
50* 

6oi 
77* 

37* 

72* 
48 

44* 

39* 
73* 
38* 

*3* 

33 

50* 

74 

48* 
74* 



Tune. 



Annnibg* 
Average. 



H. 



2 

1 
1 



M. 

IS 
27 
50 
58 
4 
10 
32 



-45 - 

1 27 - 

1 - -» 

- 53 -» 

- 48 - 
1 31 - 

-47 -» 

- 29 « 

- 42 - 
15- 
1 36 - 

13- 

1 39 - 



53* 

53* 

53 

5** 

51 

51* 

50* 

50* 

49* 
48 

50 
49* 
48^ 
484 

48* 

47 

4-5* 

46* 

46* 

45 



Done by 



16 tarains daily 
4 Exeter expressef 
5.0 p.ii. Sundays 
1.15 from Sling's ( 

2 Manchester exp 
9.30 from Birmin| 
7.30 „ 
rWith or withe 
\ stop ; 4 trains 
10.0 from London 
All Manch. exprec 
3.25 from York 
10.0 from Euston 
8.50 „ 

3 or 4 trams 

10.0 from King's < 

10.35 from St. Pai 

5.0 down 

7.40 A.M. from Vi< 

3 down trains 

7.40a.m. from Cann 



v.— FASTEST RUNS OVER STEEP GROUND (arranged in 

Order of Severity of Route), 



Between 


Distance. 


Time. 


Running- 
Average. 


Company. 


Carlisle and Edinburgh 

.. Carstairs 


Miles. 
98* 

73* 
6z* 
86* 

91* 

99* 


2 20 

1 31 
1 25 

1 55 

2 4 
2 7 


= 42 

-48* 

-44* 

-45* 

-44* 

-47 


North British 
Caledonian 


„ Camforth 

.% Skioton 


North Western 
Midland 


Derbv and Liverpool 




St. Pancras and Leicester .... 
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Mileage of Long Runs over Stsep Ground, 





Runt. 


Avenging 


RaaBiBg- 
Arenge. 


lCilei«e. 


In the Scotch Lowlandt, by the three Cos. 
„ Derbyshire 4* Westmoreland^ by Mid. 

„ Lake District^ by North Western 

Across the Pennine, bv M.S. & L 


23 
16 

la 

4 


59* miles 
41 „ 


43* 
44 
43 
40* 


1,368 

1,056 
729 
164 




Total hill runs 


SB 


60*mUes 


43* 


3i3l7 




'f'^ # 



Note. — This table does perhaps more credit to English railways than either 
of the others. 



VI.— LONGEST RUNS IN ENGLAND. 





Miles. 


Company. 


Run in 


Running- 
Average. 


1. Grantham and King's Cross 

2. Leicester and St. Pancras .... 


105* 

99* 
98* 

91* 

9'* 
90 

86} 

84* 

82* 

8z* 

80* 

78 

77* 

74* 

73* 


Great Northern 
Midland 


H. K. 
2 4 

2 7 

2 20 

1 57 

2 4 
2 10 

1 55 

2 - 
1 50 
1 39 
1 42 
1 45 
1 27 
1 39 
1 31 


- 51 

- 47 

- 4» 

- 47 

- 44* 

- 41* 

- 45* 
«4** 

* 45 

* 50 

- 47* 
« 44* 

- 53* 

== 45 
» 48* 


3. OarUsle and Edinburgh 

4. Nuneaton and Willesden .... 

5. Derbv and Liyemool 


North British .... 
Lond.A;N.Wstn. 
Midland 


6. Preston and Carlisle ,.„„..,.., 


Lond.A;N.Wstn. 
Midland 


7. Skinton .. 


8. Chester and Holyhead 

9. Ruffbv and Euston 


Lond. AN.Wstn. 

Great Northern 
North Eastern .... 
L. C. and Dover 
Great Western .... 
South Eastern .... 
Caledonian 


10, Grantham and York 


11. Newcastle .. 


12. Victoria and Dover 


13. Paddington and Swindon .... 

14. Cannon Street and DoTer .... 

15. Carlisle and Carstairs 




T ■ 



vu.- 
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K.U«» 


^" 




US^^. 




Uika. 










Bii.M 


S^tf Btti London tbere 


iw 50 mpttm jonrneyi 


d«ij 




















19 np) 
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N-B. — The eipreu serrice to and from London i> genertJlj ideotiral with tliD 
eitlire expnu serrice between towns ; the only sepaiate local eipmMa are 
between Miincbeeter and LiTerpool ; between BristiJ. Binmoghsm, Derbj, York, 
Leeda, and Hull ; between Newcaatje and Yorlc ; and Leeds and York. 
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JICKE8T TIME BETWEEN IMPOETANT TOWNS AND LONDON 
during tha Summer of 1863. 
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IXCwfii.— QTTICKEST TIME BETWEEN IMPORTANT TOWNS AND LO: 

during the Sum-TTier of 1883. 
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(rf.— QUICKEST TIME BETWEEN IMPOKTANT TOWNS AND LONDON | 

during the Summer of 1883. 
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• ithyd-ddii, ij miles from summit. 

+ Snowdon, Stromc Ferry, and Wici are given o: 



it-ot-the-waj places. 



These are the stati§ticH of English espresses for the year 1883. 
In this list there is no mention of the scores of rapid trnine which 
Bwarra between Manchester and the towna within 15 miles of it, of 
those between OTasgow and Paisley, between Derby or Nottingham 
and Chesterfield, between Birmingham, Wolverhampton, and Stafford, 
'^tween Leeds or Skiplt/ii and Bradford, between London and 
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Croydon, or in the noiglibourhood of other bnsy centres. These 
distances are too small and tbo routos too ci'owded to give room 
for real express speed. 

People soraetiiues complain of our present speeds that they are 
little if anything better than they were thirty years ago, What 
they mean is that the very quickest train to a given place may 
not be much quicker than it was, Bat whereas that quickest 
train used to stand apart in solitary distinction, the quickest now 
has dozens that almost touch its own high speed. And while the 
number of expresses has increased enormously, there has been a 
still greater increase in the crowds of goods or mineral trains 
throngh which they have to push their flight, Again, on our great 
lines the a-vi^age punctuality has increased as well as (in some caaes 
as mnch as) the average speed. The trains of which we hear such 
fond reminiaceuces, those myths of a railway Golden Age that 
never was, how did they behave when the weather was agaitut 
them ? Besides, how long had they to wait at stations (our own 
trains can rarely get away at their proper time, on account of that 
modern hSte noir, luggage), when there was no atraggliug crowd of 
third-class clients to stop for P And theo, the weight of these fast 
trains thirty years ago. Three or four, and scarcely ever more than 
six, little carriages, instead of the ten to fifteen half as big again 
which replace them to-day. Each mile of speed above 40 miles an 
hour represents now twice as much performance as then.* But, 
finally, it will be very bard to find even these case-i {Southampton 
is the one) in which the one bit of high speed years ago is not yet 
topped. In Mr. Bellows's admirable French Dictionary there is a 
map of England, in which the time from London by quickest train 
is printed against the name of each chief town: nearly all these 
had to be altered on the issue of the 2nd edition in 1877, only two 
or three yeai-a after the first. 

We have given no systematic list of "parade rans" on special 
occasions, for these are usually short trains, and have little effect 
on the every-day public services. 

A few lines may be added to the above figures. 

First, they represent the programme of the various Companies on 
papei: This programme is so good that it should be an object of 
each man's pride to carry it out every day in practice. But some 
lines do this better than others, generally those that set themselves 
the hardest task, 

" For insUnce, in the jear 1847, wben Mr. Qoocb's g-foot engine* ware Srat 
pUced on tda G.W B., the eipreas was timed to teaoe Didcot (it slopped thera) 
S7 minutes after depiirtiiij,' from Paddington; and the dlstftneo^jj milea — wii» 
repBfttwllj run in frnin 47! to 50 miuutea. But how raanj cnrciages had tliis 
'u ? geucmllj two. ^^^" 
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Secondly, it ie true that theee figures wonid be more interesting 
E we had a history of them for Beveral decades past, bo that we 
Bight see the record of groTrth. In the meantime we may Bay 
roDghly, that during Ihe last lo years the mileage of onr espress 
I has increased about 50 per cent., and their average speed 
about i\ miles an hour, while the weight of the trains has increased 
from 30 to JO per cent, in many cases. (Third clans passengers came 
into expresses generally about 1873.) This has taken place dnriug 
& long-drawn depression of trade, and ia perhaps one of the aequelte 
lof that depression (cheap materials.) It brings out however the 
ant fact that industrial dulneas has not demoralized the 
excellence of workmanship in those industries essential to a 
vnilway. 

astly, even apart from a retrospective comparison, the interest 
of these figures is obvious. The mileage and speed, of express 
) in England is bo much greater than in the rest of the world, 
that any reflection on the fact must send a glow of satisfaction 
throngh every Englishman, For what is implied by this snperior 
speed ? We quote from the address by Mr. Percy Westmacott 
to the Institute of Mechanical Engineers at their meeting in 
"lelgium last July, an addresa entitled " High Speed and High 
" Workmanship :" — 

" Mechanical energy increases as the square of the speed ; and 
" BO it may be said that the mental energy and still required to 
" carry on work increases also at something like the square of the 
" speed with which that work is performed. The materials used 
■' must he far stronger and far finer; everything must be well 
" proportioned and balanced ; there must be the most perfect 
angement in each structure and in every part of a structare ; 
. . and thus we may say , . , , ' The higher the speed, the 
" ' better the work,' for rapidity of working brings out and perfects 
" the highest qualities of the engineer." 

And not only of the engineer, but equally of every man con- 
cerned in the working of the line, when railways are in question, 
e would be many fewer accidents on our lines altogether if the 
speed on some of them were higher, or if there were more of the 
highest speed. A low standard of reqnirement breeds a slack 
discipline, but when a company tries every day to run as well as 
it possibly can, there mast be and is a devotion to detail all along 
the line. 

As to the subtler, hnt not less valuable, social efEecta which 
result from quick transit, they are becoming too apparent to 
require pointing out. We may simply conclude with the answer of 
Mr. Frederick Barry before the Lords' Committee on the London 
.ftnd Birmingham Bailway Bill (1832), that, Ets locom.otion is a 
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means to an end, '' I take it as common sense that the greater the 
'' expedition^ the more benefit toill he derived by aU parties^ wlier6 
'' certaintj is to be had." For quick certainty of attainment, alike 
in the case of railways, jnstice, or anything else, is what makes the 
world throb with vigour. 
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(With regard to William Medley a few extracts are here appended, taken 

from Mr. Archer's book).* 

From Haydn's Dictionary of Dates. 

** William Hbdley, of Wylam CoUieiy, made the first travelling 
engine (locomotive), or substitute for animal power, 1813.'* 

From Wood, on Railways, Ist edition, 1825, p. 135. 

" It was, however, a question of the utmost importance to 
ascertain if the adhesion of the wheels of the engine upon the 
rails was sufficient to produce a progressive motion in the engine 
when loaded with a train of carriages, without the aid of any- 
other contrivance, and it was bj the introduction and continued 
use of them upon the Wjlam railroad that the question was 
decided." 

From the British Almanachfor 1837. 

"It is a singular and instructive fact in the early history of 
locomotive carriages, that their projectors assumed the existence 
of a difficulty which is now known to be altogether imaginary ; 
and that they set their ingenuity to work for the discovery of 
means for overcoming the presumed obstacle, without ever judging 
it necessary to ascertain, as they might have done, by very simple 
means, either the reality of the difficulty, or its degree, if it should 
be found to have existence. They assumed that the adhesion of 
the smooth wheels of the carriage, upon the equally smooth iron 
rails, must necessarily be so slight that if it should be attempted 
to drag any considerable weight the wheels might indeed be 
driven round, but the carriage would fail to advance, because of 
the continued slipping of the wheels, or, at best, that a consider- 
able part of the impelling power would be lost through their 
partial slipping. As a remedy for this supposed evil, Trevithick 
provided, for the rims or tyres, projections similar to the heads of 
nails, or otherwise made their surfaces uneven by cutting in them 
transverse grooves. Following up this provision, he further pro- 
posed that wherever, as in ascending elevations, any greater 

* William Sedley the Inventor of Railway Locomotion on the Present 
PriMcip^c— (Newcastle-upon-Tyne, J. M. Carr, i*.) 
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amonnt of the evil was to be apprehended, additional claws or 
nails should be projected from the rims of the wheels, in order 
more efFectually to take hold of the road. A more elaborate 
invention was made the subject of a patent by Mr. Blenkinsop in 
1811. This consisted of a rack placed on the outer side of the 
rail, into which a toothed wheel worked, and thus secured the 
progressive motion of the carriage. Another contrivance for this 
purpose was a chain placed along the road between the two rails, 
and passed over a wheel under the centre of the carriage, provided 
with upright forks to catch the links. The friction of the chain 
caused a great waste of power, and this contrivance was soon 
abandoned. The more ingenious idea of machinery which by its 
motions should imitate the action of the hind legs of a horse, and 
thus secure the progress caused by the engine, was taken up by 
several clever men, and for some years was the object of their 
inventive powers. One gentleman of considerable engineering 
talent who had succeeded, to his own satisfaction, in providing 
substitutes for the hind legs of a horse, carried his idea of imitating 
nature so far that he tasked himself to the production of a pair of 
front legs also; and he had already made great progress in the 
composition of his factitious horse, when the discovery was made 
that all these contrivances were needless, and that nature, in this 
case, required not any imitation, having herself provided, by an 
immutable law, that the adhesion of the wheels with the surface of 
the rails upon which they are moved is amply sufiBicient to secure 
the advance not only of a heavy engine, but an enormous load 
dragged after it.** 
>. 

From Locomotive Engineering^ hy Zerah Golburn, LondoUy 1871, 

p. 16. 

''Hedley, acting for Mr. Blackett, was no doubt the first to 
work up the adhesion of the driving-wheels upon a commercial 
scale." 

From the Steam Engine and its Inventors. Robert L. Qallowat, 

1881, pp. 219 and 220. 

" The many schemes which were on foot to effect locomotion by 
steam caused the year 1813 to be a memorable one in the history 
of the locomotive engine. Three locomotives, each acting on a 
different principle, were set to work on three different colliery rail- 
ways on the north side of the River Tyne — ^Messrs. Chapman's 
chain-engine, on Heaton Colliery railway ; Hedley's smooth- 
wheeled engine on Wylam Colliery railway; and one of Blenkinsop's 
engines, on the Kenton and Coxlodge railway. 
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" Regarding Mtssrs. Chapman's engine, it need only be remarked 
that the chain was found to give rise to great friction, and the 
engine to be very liable to get oat of order, on which account it 
was soon obandoaed." 

Page 221. 
" It was by the introduction and continued nae of smooth- 
wheeled engines on the Wylam railway, that the absence of the 
necessity for any further aid than that supplied by the adhesion of 
the wheels to the rails was satisfactorily demonstrated." 

Prom the History of the Growfk of the Steam Engine, by Professor 
Thdrstos, 1879. pp. 182 and 183. 
" This carriage was loaded with heavy masses of iron, and 
attached to trains of coal wagons on the railway. By repeated 
esperimect, varying the weight of the traction carriage and the 
load hauled, Hedley ascertained the proportion of the weight 
reqnired for adhesion to that of the loads drawn. It was thus 
conclusively proven that the weight of his proposed locomotive 
engine would be sufficient to give the pulling power necessary for 
the propulsion of the coal trains which it was to haul." 

From a Letter signed " JustUia" in the Mining Jourttal, 6th October, 
18(50. 

" In 1812, William Hedley, of the Wylam Colliery, demonstrated, 
upon a working scale, that the mere friction of the wheels of a 
heavy carriage upon the smooth rails of a tramway was sufficient 
to enable it to draw a train of loaded wagons, and by the early 
part of 1813 he had oonstrncted a steam locomotive upon this 
principle, which was then and there put into working use for 
drawing the coal from the pit's mouth to the river. 

" In 1814, George Stephenson, after repeatedly inspecting 
WilKam Hedley 's engine at Wylam, constructed an engine himself 
at Killingworth Colliery for Lord Ravenswortb, which was em- 
ployed in drawing coal wagons, as in the last named instance." 

From the Illustrated London Newe, \bth October, 1864. 
" On the south side of the Museum are a couple of locomotive 
engines — old, very old— worn, bent, bmised and rusty, but full of 
interest ; for one is the oldest locomotive engine in eaiatence, the 
parent of all that have since been produced, the original old 
~ !lly,' of the Wylam Colliery, constructed there in 1813 
by William Hediey." 
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From the National Encyclopcedia. Mackenzie, London, 1864. 

Article : " Locomotive.*' 

" After various inventors had long exerted their ingenuity in 
vain to give the locomotive a firm hold of the track by means of 
roughened wheel tires, rackwork rails, and toothed driving wheels, 
legs and feet, and other contrivances, William Hedley, in 1813, 
made the important discovery that no such aids are required, the 
adhesion between smooth wheels and smooth rails being suflBcient." 

From the Times, 2\8t January, 1865. 

" In this engine, the two great features which made the loco- 
motive a success were first applied — ^the sufficiency, for traction, of 
the smooth rail and vvrheel, and the steam blast up the chimney. 
The sufficiency of the smooth rail and wheel for traction was, 
indeed, the great principle, the establishment of which rescued the 
locomotive from oblivion. The only means by which heavy loads 
could be drawn by locomotive power before Hedley's time was by 
the employment of the toothed wheel and the racked rail, as intro- 
duced by Blenkinsop and Trevithick, but * the pull ' tore up the 
racked rail, and consequently this system had to be abandoned for 
horses." 

From Mr. Isaac Lowthun Bell's Paper on The Tyne as connected 
with the History of Engineering, read before the Members of tlie 
Institution of Mechanical Engineers, at their Annual Meeting, 
held at Newcastle-upon-Tyne, 2nd August, 1881. 

" For forty or fifty years the horse on the level, and the steam 
engine, by means of ropes, on uneven ground, continued to labour 
on our iron roads in the conveyance of coal to its point of destina- 
tion; when a crude idea of Trevithick's was taken hold of by 
Mr. Blackett, of Wylam, near this town, who, with the aid of his 
engineer, William Hedley, constructed the first locomotive which 
ever did any work worthy of the name." 

From Michael Reynolds's Model Locomotive Engineer, 1879. 

P. 106. 

" The locomotive, at this very period, was generally in great 
disrepute. In many ways it had improved, but, after all, it was 
a costly article. A good deal of this was caused by Stephenson 
himself not availing himself of the best boiler at first. In 1828, he 
employed a return- flue boiler, as Hedley had done in 1815. Here 
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we have twelve years in which the best boiler was disregarded. 
The complaint was always that there was a want of steam. It 
was an enormous sacrifice on the part of Stephenson to ignore 
Hedley*s boiler for so extended a period.*' 

From the Life of George Stephenson. Ward, Lock, & Co., London^ 

1881. 

** Mr. Hedley made the important discovery, by experiment, 
that a smooth rail would offer sufficient friction to enable the 
wheels of an engine to advance upon it, if the weight of the engine 
-was made proportionate to the load it had to drag ; and that the 
rack rail and toothed wheels were therefore unnecessary. It had 
always been thought that engine wheels on a smooth surface 
would * surge * or slip round without advancing." 

From the Liverpool Mercury, 12th July, 1882. 

" The fact has been as clearly established as the tradition is 
inveterate, that it is to William Hedley, of the Wylam Colliery, 
near Newcastle-upon-Tyne, and not to George Stephenson, that we 
are indebted for the modem locomotive. Stephenson was the man 
who took the invention in hand, and who, with such prestige as it 
gave him, combined with the added force of his own great genius, 
pioneered and developed the railway system. But Hedley was the 
man who made Stephenson's work possible; for it was he who 
discovered that a locomotive with smooth wheels, running upon 
smooth rails, would draw weights far heavier than itself, who 
invented the return-tube boiler, and who carried the exhaust pipe 

into the chimney and upturned it therein These were 

subsequently adopted by Stephenson — the smooth wheels in 1814, 
the carrying of the exhaust pipe into the chimney in 1815, and the 
return -tube boiler in 1828. During all this intervening period — 
from 1813 to 1828 — ^Hedley's engines were working economically 
and well. These facts have been stated over and over again on 
isolated platforms, and in the by-corners of books and magazines 
but we have never seen them brought oufc so clearly as they are 
in a small volume by Mr. M. Archer, recently published by 
Mr. J. M. Carr, at Newcastle-upon-Tyne. The book contains 
diagrams which will materially assist the letterpress in showing 
clearly what was the precise nature of Hedley's contributions to an 
invention which has revolutionised transit throughout the civilised 
world. It also gathers up and groups together the scattered 
testimony in support of Hedley's claim. The volume therefore is 
a very interesting one, and will be highly valued by all who desire 
to be accurately informed with regard to the railway locomotive." 

i2 



From tkn Bristol Merairy and Daily Post, I2th June, 1882. 

" Once upon a, time, whilst on an angling excurBion on the 

picturesque banks of tlie Tyne, a few miles above Newcastle, our 

ruminations on the vexationa cojneas of the finny tribe were 

disturbed by a aotind of a, subdued roaring, apparently at no great 

distance It tnmed oat that we were confronting ' Puffing 

Billy,' the first locomotire engine that had ever been SQCcessfully 
worked, and which was then, at an age of more than forty years, 
as perfectly fulfilling its purpose as when it was placed on the 
rails. Dr. Smilee's memoir of George Stephenson being at that 
time in the full bloom of its popularity, the story of the engineman 
seemed incredible : but curiosity led lo further inquiries, and the 
resalt brought us to conclusions substantially identical with those 

embodied in this boot That all this should be little known 

except in the immediate locality is due to the fact that Mr. Hedley 
regarded his engine as an incidental matter of his business, and, in 
becoming a large colliery proprieior and shipowner, had bis atten- 
tion turned to other matters ; whereafi Stephenson, assisted by the 
Peases, became the head of a locomotive mannfactory, gradually 
introduced various improvements, and was identified with most of 
the early passenger railways. None the less just, howevOTi^^^ 
Hedley's claim to be the father of the locomotive." ^^^M 

Jwhislnj, 16th June, 1882. ^^^ 

" The father of the modem locomotive." In an ably compiled 
brochure recently published, Mr. M. Archer, of Newcastle-upon- 
Tyne, vindicates the title of the late Mr. William Hedley, of 
Wyhim, to this honourable distinction. 

" [The reviewer here sketches the history of Trevithick's nn- 
successful attempts to make a workable locomotive, also of the 
arrangements tried by Bleiikinsop, by Chapman, and by Brnnton, 
then descfibea Hedley's experiments to test if smooth-wheel traotioa 
would answer all purposes, and remarks aa follows : — ] 

" Fi'om that hoar the railway locomotive was ushered into the 
domain of practical mechanics. To Hedley undoubtedly belongs 
the hononr of originating tho idea, and of testing its soundness by 
efiective experiments. He ako built the first really good engine on 
this principle, and although it proved weak for lack of faculty of 
generating steam, yet a few months after, in May, 1813, a second 
engine was built by him, and Ibis proved eminently successful. 
This is the celebrated ' Wylam Dilly,' which, well battered in hard 
service, may be seen at the South Kensington Maseum. It is 
important to note that this engine was provided with a retum-tgfa 
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Jmiler, and had the exhau§t pipe carried into the ohimnej and up- 
taraed therein. Many modifications and improvements in minor 
imints have doubtless since been introduced, but, in b11 its Srst 
IHrinciples, the locomotive remains the same aa Hedley made it." 



' Stephenson's successful conetmction of locomotives for the 
KiUingworth Colliery was, in order of time [1814 and 1818] sub- 
sequent to Hedley 'a aucceaa, and in point of merit Stephenson's 
early specimens were decidedly Infei'ior ; his snccess, in fact, was 
«nly partial and relative. The smooth wheels were there, for no 
his senses would have wished or have dared to return to 
the abandoned cog wheels and supplementary and similar devices. 
" But Stephenson's boiler was on Bleukinsop's principle ; there 
! no blast in the chimney, and the chimney was three times the 
vrea of that of Hedley's eiigine. It is a notoiious fact, that during 
Ae building of Hedley's engine, Stephenson frequently walked 
e country in the evenings, from Killiugvrorth to Wylam, 
4Uid studied the construction of the new machine, and there can 
doubt he so far followed that construction in building his own 
3 as to disentitle him to the claim of absolute originality, 
ifcephensou was, in point of fact, the disciple and pnpil ; 
Sedley was the master, and Stephenson's first engines were equal 
to Hedley's only so far aa the pnpil followed the master. When he 
diverged into originality he travelled into error, and came back to 
right principles of construction only as he i-etnmed loyally to the 
teaching he had received. Moreover, it is decidedly true that by his 
temporary defection from Hedley's plana of constraction, Stephenson 
delayed the early development of railways and retarded his own 
snccess. It is a fact not generally known, thai at one titne, owing to 
many partial failures, the locomotive •was in great disfavour, and, 
except in Hedley's experimeTits, was regarded as a failure down to 1828, 
or thereabouts. There were, indeed, serious thoughts of abandon- 
ing all hopes of making it complete, and of returning to the use of 
horses. It was Timothy Hackworth, of Shiidou, who, at the 
solicitation of the shareholders of the Stockton and Darlington 
Railway, set about constructing the ' Royal George,' which began 
to work in 182?. He adopted the general features of Hedley's 

locomotive 

By his successful labours he rescued the locomotive from the neglect 
and disrepute to which it had been consigned. He was an able 
man, and has left the impress of bis genius on the Stockton and 
Darhngton Railway, but Ise has never received his due share of 
honour. But whatever credit belongs to Timothy Hackwoi'th, it is 
a reflection from William Hedley, for Hackworth served under 
Hedley, ab Wylam, and a loyal and enthusiastic pupil be was, and 



thougb less famous lie was more ori^al, at least in his construc- 
tion of the locomotive, than was Hedley'a other pupil, Stephenaon, 
Those who have seen the eaj-ly Iocom.otive8 in actual work will 
remember the clumsjhead gear by which they were disfijfnred, but 
which at the time were considered essential to their working. To 
Hackworth wears indebted fordisbnrdening them of these grotesque 
and unnecessary snperincumhrances. Hia ' Royal Gi«orge ' appeared 
without them iu 1827, aa did also all the new conBtructions after that 
date, and thenceforth the power was transmittod more directly and 
more efficiently to the driving wheels. It ia remarkable that the 
proper meed of praise and the proper share of emolument have not 
been awarded to the several pioneers and inventors connected with 
the noble enterprise, the development of the locomotive. Stephenson 
Las had all the honours without having contributed by any 
meana all the originality and merit. Cagnot became miserably 
poor, Trevithick was left forsaken, a poverty-stricken wanderer. 
Hackworth was overlooked and neglected when the rewards of 
success went round ; and Hedley, the real father of the modem loco- 
motive, was eclipsed by the brighter glare of his pupil's fame. 
Posterity will do its best to rectify those wrongs of contemporaries ; 
but the reputation of Steplieuson as a man of genius and of high 
personal character will be none the less extremely brilliant when 
others receive their due. The Quakers of Darlington, and the 
establishment of Stephenson's locomotive manufactoiy at Newcastle 
under the Quakers' auspices, and with their capital, first opened 
out the career of Stephenson ; the extraordinary development of the 
railway system throughout the civilised world completed that 
career. That career was too grand to require mei-etiicious bril- 
liancy by filching the fame that belongs to others. It has been 
said that, but for Stephenson and hia locomotive, Sir Rowland Hill 
would not have been possible. With greater propriety and truth- 
fulness it may be said that, but for Hedley, Stephenson himself 
would not have been possible. It was a great thing for Stephenson 
that he should have been indispensable to railways, penny postage, 
and the widespread Bucces.s of the locomotive in every land ; it waa 
a greater thing for Hedley that he should have been indispensable 
to Stephenson, and all that was involved in bis wonderful labonrs 
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